The data that support the findings of this study have been made publicly available via Open Science Framework. Data can be accessed at <https://osf.io/xc9a5>

Introduction {#sec001}
============

The ability to accurately judge the emotional state of others is a vital skill for everyday life. Over the past several decades, researchers have focused on the role of facial expressions in communicating emotion, and, indeed, facial expressions directly inform our interpretations of others' behaviour. However, recent research has begun to examine the various forms of information that we use to make emotion judgments.

Perspectives on emotion {#sec002}
-----------------------

There exist several perspectives regarding how faces communicate emotion, and how observers subsequently perceive emotion from faces \[[@pone.0235390.ref001]\]. The traditional *basic emotions approach* suggests that emotions are automatically and universally recognised via discrete facial expression categories, and this recognition is unaffected by contextual information (i.e., anger, fear, surprise, sadness, disgust, contempt, happiness) \[[@pone.0235390.ref002]--[@pone.0235390.ref004]\]. However, people do not consistently produce the hypothesised expressions in daily life and recognition across cultures is poor \[[@pone.0235390.ref005]--[@pone.0235390.ref011]\]. As an alternative view, the *constructionist approach* argues that emotions are not perceived via the interpretation of automatic and innate facial muscle movements (i.e. facial expressions), but rather that emotions are constructed in the minds of the perceivers \[[@pone.0235390.ref007],[@pone.0235390.ref012]--[@pone.0235390.ref014]\]. This view asserts that language plays a constitutive role in emotion perception \[[@pone.0235390.ref007],[@pone.0235390.ref015]\]. Constructionists argue that facial expressions are ambiguous, varied, and not prototypically representative of their underlying emotions, and so emotion words provide the context that draws meaning between them \[[@pone.0235390.ref007],[@pone.0235390.ref012],[@pone.0235390.ref015]\]. For example, someone might witness an individual scowl when he receives a speeding fine, purse his lips at undue criticism, and clench his jaw at his child misbehaving. These instances share almost no perceptual similarities and would therefore not form a coherent category without the word "anger" to connect them. An array of emotion words is available in the minds of healthy adults at all times, and these words form a "context" that allows facial expressions (along with situational clues) to be transformed into perceptions of emotion. Thus, Barrett et al. \[[@pone.0235390.ref016]\] suggest that language information (i.e., emotion words) encourages perceivers to engage in "top-down" processing, incorporating information in order to settle on a more informed judgment of emotion.

Language influences emotion judgments {#sec003}
-------------------------------------

The relevance of language to emotion judgments has been repeatedly demonstrated. For example, providing participants with a list of emotion words to match to expressions (i.e., a forced-choice as opposed to free-labelling task) increases accuracy by up to 26% \[[@pone.0235390.ref017]--[@pone.0235390.ref020]\], whereas including irrelevant or incongruent emotion words leads to decreased accuracy of judgments \[[@pone.0235390.ref021]--[@pone.0235390.ref023]\]. In addition, bilingual participants are more likely to match emotion labels with their hypothesised expression when tested in English as opposed to their native language \[see [@pone.0235390.ref008] for a review,[@pone.0235390.ref024],[@pone.0235390.ref025]\]. When presented with a novel emotion label, children and adults match the novel label to a novel expression \[[@pone.0235390.ref026]--[@pone.0235390.ref028]\]. These studies provide converging evidence that emotion words can play a powerful role in our judgments of emotion.

The *linguistic relativity hypothesis* suggests that language shapes the thoughts of its users \[[@pone.0235390.ref029]--[@pone.0235390.ref031]\]. When children learn language they also acquire important knowledge about how we conceptualise and categorise the world \[[@pone.0235390.ref032]\]; this includes emotion knowledge \[[@pone.0235390.ref033],[@pone.0235390.ref034]\]. Conceptual knowledge and language are intrinsically linked \[[@pone.0235390.ref035]\]; therefore, when language for a specific concept is absent or inaccessible to the individual, its conceptual meaning is lost \[[@pone.0235390.ref036]\]. For example, semantic satiation of emotion words (i.e., presenting the emotion word 30+ times to make conceptual knowledge of the emotion temporarily inaccessible) leads to greater difficulty in identifying emotion from facial expressions \[[@pone.0235390.ref012],[@pone.0235390.ref037]\]. Furthermore, individuals with semantic dementia (a neurodegenerative disorder in which concept knowledge is degraded) have difficulty sorting facial expressions into discrete emotion categories \[[@pone.0235390.ref038]\]. These data suggest that when conceptual knowledge of emotion categories is disrupted, emotion judgments are poorer, highlighting the importance of language in emotion recognition processes.

The effect of language as a contextual influence on emotion perception has also garnered a solid base of research. The paradigm commonly focuses on matching facial stimuli to relevant emotion words or categories \[[@pone.0235390.ref039]--[@pone.0235390.ref041]\]. Emotion words provide information that influences precision and accuracy of emotion judgments, causing a shift in the way that faces are perceived \[[@pone.0235390.ref042]\]. Pairing emotional faces with labels increases sensitivity and speed in recognising emotions, even in participants with alexithymia (who are impaired in labelling their own emotions) \[[@pone.0235390.ref043]\]. Along similar lines, verbal explanations of emotion can influence memory of facial expressions \[[@pone.0235390.ref044]--[@pone.0235390.ref046]\]. Recently, Fugate et al. \[[@pone.0235390.ref047]\] reported that participants were faster to detect a change in a transitioning face (e.g., moving from anger to disgust) when an emotion word congruent with the first emotion was presented, and slower when an incongruent word was presented \[[@pone.0235390.ref047]\]. Similarly, the same research group showed that presenting emotion words following a target face shifted perception of the face (that is subsequently selecting the target face from an array) to align with the word, especially when exposure to the target face was limited \[[@pone.0235390.ref041]\].

Movement as contextual information {#sec004}
----------------------------------

The influence of movement in judging others' expressions can also provide important context, and better approximates the moving expressions observed in daily life \[[@pone.0235390.ref048]\]. Previous research has shown that dynamic expressions provide more information than static expressions and influence how features of expressions are visually processed \[[@pone.0235390.ref049]--[@pone.0235390.ref053]\].

The current studies {#sec005}
-------------------

The current studies aim to investigate whether emotion word labels are integrated into judgments of emotion in facial expressions. To ensure we examined broad patterns in judgements of facial expressions, we incorporated a variety of facial expressions. We also measured participants' emotional judgments via dimensions of affect (e.g., valence, arousal, dominance) \[[@pone.0235390.ref054]--[@pone.0235390.ref057]\], rather than discrete categories. The influence of emotion words on perceived dimensional affect has been less examined than discrete emotion categories, and "categorical thinking", compared to "shades of grey", may shift emotion judgments (e.g. choosing "fear" or "calm" vs. a sliding scale from fear to calm) \[[@pone.0235390.ref058]\]. It is possible that the reason language context influences perception of discrete emotion categories is because it shifts participants' perceptions of the underlying affective dimensions (i.e., arousal, valence, or dominance). Here we investigate whether linking facial expressions with emotion labels of varying arousal levels will influence participants' affective judgments (arousal, valence, dominance) of facial expressions.

Unlike previous research, where the emotion words used represented discrete emotion categories \[[@pone.0235390.ref043]\], the labels used in the current studies are synonyms within emotion categories that vary in their level of arousal (e.g., low and high arousal synonyms of "anger" are "grumpy" and "furious", respectively; synonyms were selected based on a pilot study described later). We opted to manipulate arousal in emotion labels (rather than valence) because the large database of participant word ratings we planned to use \[[@pone.0235390.ref059]\] showed that arousal ratings were more variable across words than valence ratings.

We also included measures of perceived valence and dominance in the current studies because emotion labels that vary in arousal are likely to vary in valence and dominance as well \[[@pone.0235390.ref059],[@pone.0235390.ref060]\]. For example, the emotion word "furious" is higher in arousal than "grumpy" and may also convey more negative valence (unpleasantness) and increased dominance (powerfulness). Warriner et al. \[[@pone.0235390.ref060]\] obtained arousal, valence and dominance ratings of 13,915 English words, and reported a U-shaped relationship between arousal and valence. That is, they found a positive correlation between valence and arousal for positive words (i.e., more positive valence = higher in arousal) and a negative correlation between valence and arousal for negative words (i.e., more negative valence = higher in arousal; Warriner et al., 2013). This finding is well established through the literature \[e.g., [@pone.0235390.ref059],[@pone.0235390.ref061],[@pone.0235390.ref062]\]. Likewise, Warriner et al. \[[@pone.0235390.ref060]\] reported a U-shaped relationship between arousal and dominance (i.e., a positive correlation between arousal and dominance for high dominance words and a negative correlation for low dominance words). Therefore, including measures of perceived valence and dominance will allow us to more thoroughly explore how pervasive the effect of emotion label arousal is on affective perception of faces.

In Study 1, traditional static stimuli were used. Study 2 extended the findings of Study 1 to dynamic (moving) facial expression stimuli. We predicted that label arousal level would influence arousal ratings of the associated expressions, such that faces paired with high arousal labels will be rated higher in arousal than faces paired with low arousal labels. Moreover, we hypothesised that label arousal level would also influence the valence and dominance ratings of faces consistent with the valence and dominance of the label. For example, we expected that if a high arousal label was low in valence, the valence judgement of the paired facial expression would be lowered.

Study 1: Static stimuli {#sec006}
=======================

Method {#sec007}
------

### Participants {#sec008}

A sample of 172 psychology students at the University of Queensland was recruited through the School of Psychology research participation scheme, and participants received course credit for their participation. The sample comprised 90 females and 82 males, aged 17 to 53 years (*M* = 20.5 years). English was the native language of 129 participants and all participants were proficient in English to a tertiary education level. In line with similar research in this area, our goal was to collect at least 50 participants per condition \[[@pone.0235390.ref041],[@pone.0235390.ref047]\]. This study was approved by the University of Queensland School of Psychology Research Ethics Committee (approval number 16-4-56-AH). All participants provided informed, written consent to participate.

An additional 18 participants were recruited via word-of-mouth to participate in a pilot study. This sample included 13 females and 5 males aged between 18 and 65 years. Seventeen pilot participants indicated that English was their primary language.

Materials {#sec009}
---------

### Facial expressions {#sec010}

Thirty-two facial expressions were selected from the Amsterdam Dynamic Facial Expressions Set (ADFES) \[[@pone.0235390.ref063]\]. The ADFES expressions are standardised and coded using the Facial Action Coding System \[[@pone.0235390.ref064]\]. In a validation study, all pressions in the set were identified by participants as the intended emotion in 74% of trials \[[@pone.0235390.ref063]\].

We created static stimuli by capturing the apex of each expression as a static image. We selected four expressions (two male posers and two female posers) for each of the eight expressions included: happy, sad, angry, scared, disgusted, embarrassed, proud and surprised. The four expressions for each emotion were drawn from posers within the ADFES set, with some posers repeating across emotion categories, but no poser displayed expressions for all emotions included. The posers varied across emotion categories. The images were presented at a resolution of 720 x 576.

### Emotion word labels {#sec011}

Twenty-four emotion labels were used in this study (see [Table 1](#pone.0235390.t001){ref-type="table"}), selected according to piloted arousal ratings. Initially, 67 emotion words representing synonyms for eight emotion categories (happy, sad, angry, scared, disgusted, embarrassed, proud and surprised), with approximately eight labels for each emotion category, were selected from both the Affective Norms of English Words set \[[@pone.0235390.ref059]\] and from a list of affective words generated by participants in previous research \[[@pone.0235390.ref065],[@pone.0235390.ref066]\]. Eighteen pilot participants then rated the arousal level of each label on a Likert-type scale (1.00 = *very sleepy* and 7.00 = *very awake)* (all pilot data are available in the Supplemental Materials, [S1 Appendix](#pone.0235390.s001){ref-type="supplementary-material"}). Three labels were selected for each of the eight emotions based on the pilot results: those with the lowest (*M* = 3.60), most moderate (*M* = 4.50) and highest (*M* = 5.60) arousal ratings of each emotion category.
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###### Means and standard deviations of arousal ratings for low and high arousal labels alone for each emotion category.

![](pone.0235390.t001){#pone.0235390.t001g}

  Emotion       Label        Arousal Level   *M*    *SD*
  ------------- ------------ --------------- ------ ------
  Happy         Contented    Low             3.98   1.14
                Elated       High            5.33   1.43
  Sad           Down         Low             2.91   0.82
                Distraught   High            4.36   1.61
  Angry         Grumpy       Low             3.57   1.37
                Furious      High            6.13   0.98
  Scared        Worried      Low             4.59   1.28
                Terrified    High            5.70   1.33
  Disgusted     Nauseated    Low             3.73   1.19
                Repulsed     High            4.89   1.15
  Embarrassed   Ashamed      Low             4.23   1.01
                Mortified    High            5.15   1.23
  Proud         Satisfied    Low             4.40   1.31
                Victorious   High            5.86   1.03
  Surprised     Awed         Low             4.95   1.24
                Astounded    High            5.53   1.24

Procedure {#sec012}
---------

Participants were randomly assigned to view one of three conditions: Faces+Labels, Labels Alone, or Faces Alone. Those assigned to the Faces+Labels condition (*N* = 53) were presented emotion word labels within the phrase, "This person is feeling \_\_\_\_\_\_\_\_\_", which was subsequently removed from the screen and followed by a facial expression from the same overarching emotion category (e.g., the label "elated", followed by a "happy" face). Participants were explicitly instructed to rate the face only. Participants rated each of the four faces paired with each of the three labels within the same emotion category (e.g., each happy face paired with "contented", "pleased", and "elated"). This resulted in 96 trials overall (12 trials for each emotion), presented to participants in a randomised order. The experiment was run using Qualtrics, and responses were self-paced with participants allowed to take as long as they liked to answer the questions. Additionally, 48 participants were assigned to rate the 24 labels (8 emotions x 3 arousal levels) in isolation (i.e., without faces), and 71 participants were assigned to rate the 32 faces (8 emotions x 4 posers) in isolation (i.e., without labels).

Participants in all conditions rated the stimuli across three affective dimensions using a series of 7-point Likert scales. The three scales were presented on a single page and in the following order: valence (1.00 = *very negative*, to 7.00 = *very positive*), arousal (1.00 = *very sleepy*, to 7.00 = *very awake*), and dominance (1.00 = *very weak*, to 7.00 = *very powerful*) (see Supplemental Materials, [S2 Appendix](#pone.0235390.s002){ref-type="supplementary-material"} for an example of the test trial format. Participants rated four posers' expressions for each emotion label, thus we averaged participants' ratings across faces for each emotion label.

Results {#sec013}
=======

Labels manipulation check {#sec014}
-------------------------

Results from the Labels Alone condition (*N* = 48) revealed that the arousal ratings of labels were generally similar to those elicited in the pilot study in that they reflected the expected arousal order for high and low arousal labels (i.e., high arousal labels were rated significantly higher in arousal than low arousal labels for all emotion categories, all Bonferroni-corrected *p* \< .05). However, medium arousal labels were inconsistently rated as moderate in arousal, relative to low and high arousal labels. Therefore, we excluded medium arousal labels from all subsequent statistical analyses, as their inconsistent arousal ratings violated the assumptions of the model (for all label ratings and analyses with all labels see Supplemental Materials, Appendices C, D, E).

Labels were chosen based on arousal ratings, as this was the primary manipulation in the study. However, as previous research has shown that arousal, valence and dominance of words vary together, valence and dominance ratings were also collected for the low and high arousal labels (see Supplemental Materials, [S3 Appendix](#pone.0235390.s003){ref-type="supplementary-material"}). Paired-samples *t*-tests with Bonferroni-corrected *p* values revealed that compared to low arousal labels, high arousal "happiness" and "pride" labels were rated more positively (i.e., higher in valence) and high arousal "sadness", "fear", "disgust" and "surprise" labels were rated more negatively (i.e., lower in valence), all *p* \< .05. High vs. low arousal labels for "happiness" "anger" "embarrassment" and "pride" were not significantly different in terms of valence, all *p*s \> .05. Similarly, compared to low arousal labels, high arousal "anger", "disgust", "embarrassment" "pride" and "surprise" labels were rated as higher in dominance, all *p* \< .05. High vs. low arousal labels for "happiness" "sadness" and "fear" were not significantly different in terms of dominance, all *p*s \> .05.

Main analyses {#sec015}
-------------

To investigate the influence of labels on perceived affect of emotional faces, we conducted an 8 (emotion category) x 2 (label arousal level) repeated-measures ANOVA on the Faces+Labels data for each dimension measured (arousal, valence, dominance). We applied Greenhouse-Geisser corrections for analyses in which assumptions of sphericity were violated. Significant interactions were followed up with paired-samples *t*-tests, and Bonferroni-corrected *p* values are reported for these analyses. In the following sections we specify only the significant effects and contrasts. Although not the primary focus of our study, we opted to further investigate the effect of labels on perceived arousal of faces by comparing ratings of faces paired with labels (Faces+Labels condition) with ratings of Faces Alone. These analyses are available in the Supplemental Material, [S6 Appendix](#pone.0235390.s006){ref-type="supplementary-material"}. All main analyses were re-run with non-native English speakers excluded and the results were unaffected, so all participants are included here.

Arousal {#sec016}
-------

As predicted, arousal ratings for faces paired with labels differed between emotion categories and label arousal level. There was a main effect for emotion category, *F*(4.49, 233.25) = 56.59, *p* \< .001, ηp2 = .521, and a main effect for label arousal level, *F*(1, 52) = 62.14, *p* \< .001, ηp2 = .544. There was also a significant two-way interaction, which indicated that the effect of label arousal level on perceived arousal of faces varied by emotion category, *F*(4.67, 242.80) = 4.97, *p* \< .001, ηp2 = .087. Post hoc analyses revealed that ratings for sad, angry, scared and proud faces differed significantly depending on the paired label (see [Fig 1](#pone.0235390.g001){ref-type="fig"}). Sad faces were rated as significantly higher in arousal when paired with the high arousal label "distraught" (*M* = 3.78, *SD* = 1.04) than the low arousal label "down" (*M* = 3.31, *SD* = 1.06), *p* = .007. Angry faces paired with the high arousal label "furious" (*M* = 4.83, *SD* = 1.01) were rated as significantly more aroused than when paired with the low arousal label "grumpy" (*M* = 3.91, *SD* = 1.19), *p* \< .001. Likewise, scared faces were rated higher in arousal when paired with the high arousal label "terrified" (*M* = 5.22, *SD* = 1.13) than when paired with the low arousal label "worried" (*M* = 4.68, *SD* = 1.05), *p* \< .001. Finally, when paired with the high arousal label "victorious" (*M* = 5.65, *SD* = 1.18), proud faces were rated as more aroused than when paired with the low arousal label "satisfied" (*M* = 5.19, *SD* = 0.89), *p* = .009.

![Arousal, valence and dominance ratings for Faces+Labels (static stimuli).\
Arousal (1 = *very sleepy*, to 7 = *very awake*), valence (1 = *very negative*, to 7 = *very positive*) and dominance (1 = *very weak*, to 7 = *very powerful*) ratings for static faces paired with low and high arousal labels, for each emotion category. Note: Bonferroni corrected \* *p* \< .05, \*\* *p* \< .01, \*\*\* *p* \< .001, two-tailed, 95% confidence intervals shown.](pone.0235390.g001){#pone.0235390.g001}

With regard to the supplemental Faces+Labels vs. Faces Alone analyses, we found that proud Faces+ high arousal Labels were rated as higher in arousal than proud Faces Alone (*p* \< .001) (Supplemental Materials, [S6 Appendix](#pone.0235390.s006){ref-type="supplementary-material"}).

Valence {#sec017}
-------

As predicted, there was a significant main effect for emotion category, *F*(2.73, 141.84) = 539.51, *p* \< .001, ηp2 = .912, although no significant main effect of label arousal, *F*(1, 52) = 0.01, *p* = .908, ηp2 = 0. There was a significant two-way interaction between emotion categories and label arousal, indicating that the effect of label arousal on valence ratings differed depending on the emotion category, *F*(4.42, 230.05) = 2.65, *p* = .029, ηp2 = .049. However, no post hoc tests remained significant following Bonferroni correction, all *p*s = 1.00.

Dominance {#sec018}
---------

Dominance ratings for faces paired with labels also differed between emotion categories and label arousal level. There was a main effect for emotion category, *F*(3.46, 179.82) = 174.77, *p* \< .001, ηp2 = .781, a main effect for label arousal level, *F*(1, 52) = 20.85, *p* \< .001, ηp2 = .286, and a significant two-way interaction which indicated that the effect of label arousal on dominance ratings differed across emotion categories, *F*(5.07, 263.48) = 12.07, *p* \< .001, ηp2 = .188. This interaction was driven by responses to angry, disgusted, and proud faces (see [Fig 1](#pone.0235390.g001){ref-type="fig"}). Angry faces paired with the high arousal label "furious" (*M* = 4.80, *SD* = 1.07) were rated as higher in dominance than when paired with the low arousal label "grumpy" (*M* = 4.03, *SD* = 0.89), *p* \< .001. Disgusted faces paired with the high arousal label "repulsed" (*M* = 3.93, *SD* = 0.79) were rated as more dominant than when presented with the low arousal label "nauseated" (*M* = 3.35, *SD* = 0.92), *p* \< .001. When proud faces were paired with the high arousal label "victorious" (*M* = 5.95, *SD* = 1.14), they were rated as higher in dominance than when paired with low arousal label "satisfied" (*M* = 5.49, *SD* = 0.80), *p* = .002. These findings are in the same direction as the obtained dominance ratings for Labels Alone (see Supplemental Materials, [S3 Appendix](#pone.0235390.s003){ref-type="supplementary-material"}).

Study 1 conclusion {#sec019}
==================

Overall, in line with predictions, the results indicate that varying the arousal level of labels is associated with differences in how facial expressions are rated, in terms of arousal and dominance. Although the strength of this effect differs between emotion category and the labels used, these results suggest that even when the emotion label is unrelated to the goal of the task, participants are still influenced by the label provided.

Study 2: Dynamic stimuli {#sec020}
========================

Previous research looking at the influence of language on emotion judgments has found that when the face is less informative participants rely more on accompanying language information \[[@pone.0235390.ref041]\]. Study 1 used static expressions, which provide less information than dynamic expressions and are not representative of the expressions we see in daily communication \[[@pone.0235390.ref007],[@pone.0235390.ref051]\]. Furthermore, research has indicated that dynamic expressions allow for better discrimination of ambiguous expressions than do static images \[[@pone.0235390.ref049],[@pone.0235390.ref050],[@pone.0235390.ref048],[@pone.0235390.ref067]\]. The aim of Study 2 was to replicate Study 1 using dynamic stimuli, in order to rule out the possible explanation that the significant effects of labels on judgments of emotional expressions were due to the low information available in static faces.

Method {#sec021}
------

### Participants {#sec022}

One hundred and four first-year psychology students at the University of Queensland participated and received course credit. This sample consisted of 74 females and 29 males (one participant did not identify as either male or female), with a mean age of 25.46 years. Seventy-six participants reported that English was their primary language. All participants provided informed, written consent to participate.

Materials {#sec023}
---------

### Facial expressions {#sec024}

The same 32 expressions used in Study 1 were included in the current study, but the expressions were presented as dynamic videos rather than static images. Each video lasted approximately 5 seconds and captured an actor moving their face from a neutral position to the apex of an expression. The videos were cut after the apex of the expression was reached, and then disappeared from the screen. The videos were presented at a resolution of 720 x 576.

### Emotion word labels {#sec025}

The same set of 24 emotion labels from Study 1 was used in the current study. Again, medium arousal labels were excluded from analyses.

Dependent measures {#sec026}
------------------

As in Study 1, the dependent measures were perceived affect (i.e., valence, arousal and dominance) of the faces and labels. Participants responded to each item using three 7-point, Likert-type slider scales for arousal (1.00 = *very sleepy*, to 7.00 = *very awake*), valence (1.00 = *very negative*, to 7.00 = *very positive*), and dominance (1.00 = *very weak*, to 7.00 = *very powerful*), to two decimal places. As per the method of Study 1, participants rated four expressions for each emotion label, thus we averaged participants' ratings across faces for each emotion label.

Procedure {#sec027}
---------

The procedure was identical to that of Study 1, with the exception of the use of dynamic expressions rather than static expressions. Participants were randomly assigned to view one of two conditions: the Faces+Labels (*N* = 56) and Faces Alone (*N* = 48). Because the 24 labels used in this study were identical to those of Study 1, we did not assign participants in this study to a Labels Alone condition.

Results {#sec028}
=======

To investigate the influence of labels on judgments of emotional faces, we conducted an 8 (emotion category) x 2 (label arousal level) repeated-measures ANOVA for each dimension measured (i.e., arousal, valence, dominance). Greenhouse-Geisser corrections were applied when assumptions of sphericity were violated. As per Study 1, significant interactions were followed up with post hoc paired-samples *t*-tests and Bonferroni-corrected *p* values are reported. In the following sections we specify only the significant effects and contrasts. Faces+Labels vs. Faces Alone comparisons are available in the Supplemental Material, [S8 Appendix](#pone.0235390.s008){ref-type="supplementary-material"}.

Arousal {#sec029}
-------

As in Study 1, arousal ratings for faces paired with labels differed across emotion categories and label arousal level. There was a main effect of emotion category, *F*(3.61, 198.72) = 69.17, *p* \< .001, ηp2 = .557, and a main effect of label arousal level, *F*(1, 55) = 45.44, *p* \< .001 ηp2 = .452. A significant two-way interaction indicated that the effect of label arousal level on perceived arousal from faces varied by emotion category, *F*(4.99, 274.37) = 5.72, *p* \< .001 ηp2 = .094 (see [Fig 2](#pone.0235390.g002){ref-type="fig"}). Bonferroni-corrected post hoc analyses revealed a consistent pattern for sad, angry and scared faces, where faces paired with labels higher in arousal were rated as higher in arousal than those paired with lower arousal labels. Sad faces paired with high arousal label "distraught" (*M* = 3.62, *SD* = 1.01) had higher arousal ratings than those paired with low arousal label "down" (*M* = 3.22, *SD* = 0.89), *p* \< .001. Angry faces paired with high arousal label "furious" (*M* = 4.74, *SD* = 0.91) were rated higher in arousal than those paired with low arousal label "grumpy" (*M* = 4.22, *SD* = 1.12), *p* \< .001. Similarly, scared faces paired with high arousal label "terrified" (*M* = 5.59, *SD* = 1.11) were rated higher in arousal than those paired with low arousal label "worried" (*M* = 5.14, *SD* = 1.11), *p* \< .001.

![Arousal, valence and dominance ratings for Faces+Labels (dynamic stimuli).\
Arousal (1 = *very sleepy*, to 7 = *very awake*), valence (1 = *very negative*, to 7 = *very positive*) and dominance (1 = *very weak*, to 7 = *very powerful*) ratings for dynamic faces paired with low and high arousal labels, for each emotion category. Note: Bonferroni corrected \* *p* \< .05, \*\* *p* \< .01, \*\*\* *p* \< .001, two-tailed, 95% confidence intervals shown.](pone.0235390.g002){#pone.0235390.g002}

In terms of the supplemental Faces+Labels vs. Faces Alone analyses, we found that Faces+ low arousal Labels were rated as lower in arousal than the Faces Alone for sad and angry faces (*p*s \< .010) (Supplemental Materials, [S8 Appendix](#pone.0235390.s008){ref-type="supplementary-material"}).

Valence {#sec030}
-------

Valence ratings for faces paired with labels were different across emotion categories and label arousal level: there was a significant main effect for emotion category, *F*(2.03, 101.72) = 507.72, *p* \< .001, ηp2 = .910, and a significant main effect for label arousal level, *F*(1, 50) = 6.02, *p* = .018, ηp2 = .107. A significant two-way interaction between emotion categories and label arousal indicated that the effect of label arousal on valence ratings differed depending on the emotion category, *F*(5.62, 280.78) = 15.44, *p* \< .001, ηp2 = .236 (see [Fig 2](#pone.0235390.g002){ref-type="fig"}). For sad and surprised faces, more highly aroused labels were associated with more negative ratings, whereas lower arousal labels were rated as more positive. Sad faces paired with high arousal label "distraught" were rated as more negative (*M* = 1.84, *SD* = 0.62) than those paired with the low arousal label "down" (*M* = 2.37, *SD* = 0.57), *p* \< .001. Surprised faces paired with the high arousal label "astounded" (*M* = 4.29, *SD* = 0.51) were seen to be significantly more negative than faces paired with high label "awed" (*M* = 4.57, *SD* = 0.64), *p* = .003. To the opposite effect, higher arousal labels were associated with more positive perceptions for proud faces; faces paired with high arousal label "victorious" (*M* = 6.26, *SD* = 0.65) were seen to be significantly more positive than those paired with low label "satisfied" (*M* = 6.04, *SD* = 0.72), *p* = .040. These findings are in the same direction as the valence ratings for Labels Alone (see Supplemental Materials, [S3 Appendix](#pone.0235390.s003){ref-type="supplementary-material"}).

Dominance {#sec031}
---------

As in Study 1, dominance ratings for faces paired with labels were different across emotion categories and label arousal level. There was a main effect for emotion category, *F*(3.63, 192.29) = 227.00, *p* \< .001, ηp2 = .811, and a main effect for label arousal level, *F*(1, 53) = 30.63, *p* \< .001, ηp2 = .366. A significant two-way interaction indicated an effect of label arousal on perceived dominance of faces, depending on emotion category, *F*(5.99, 317.57) = 6.70, *p* \< .001, ηp2 = .112. Specifically, angry, proud and disgusted faces were perceived as more dominant when paired with high arousal labels than when paired with low arousal labels (see [Fig 2](#pone.0235390.g002){ref-type="fig"}). Angry faces paired with high arousal label "furious" (*M* = 4.88, *SD* = 0.83) were rated as more dominant than for low arousal "grumpy" (*M* = 4.52, *SD* = 0.93), *p* = .002. Proud faces paired with high arousal label "victorious" (*M* = 6.22, *SD* = 0.78) were perceived as significantly more dominant than those paired with low arousal label "satisfied" (*M* = 5.79, *SD* = 0.78), *p* \< .001. Disgusted faces paired with high arousal label "repulsed" (*M* = 4.15, *SD* = 0.82) were perceived to be significantly more dominant than those paired with low arousal label "nauseated" (*M* = 3.69, *SD* = 0.78), *p* \< .001. These findings are in the same direction as the dominance ratings of Labels Alone (see Supplemental Materials, [S3 Appendix](#pone.0235390.s003){ref-type="supplementary-material"}).

Study 2 conclusion {#sec032}
==================

Replicating the findings of Study 1, these results indicate that faces are rated differently in terms of arousal, valence and dominance depending on the arousal level of the associated labels. Again, the strength and direction of this effect was dependent on the emotion category and the labels used. Using dynamic stimuli did not eliminate the influence of language on facial expression judgments. Direct static vs. dynamic comparisons are available in the Supplemental Materials, [S9 Appendix](#pone.0235390.s009){ref-type="supplementary-material"}.

Discussion {#sec033}
==========

There is a growing body of research providing evidence for the role of contextual information in emotion perception (for a review see [@pone.0235390.ref039]). We investigated the effect of emotion labels on the perceived arousal, valence, and dominance of facial expressions, using both static and dynamic stimuli. Overall, our results suggest that the emotion labels accompanying facial expressions influence emotion judgments of those expressions, although this was true for only some emotion categories in the current studies. Our findings are consistent with previous studies showing that labels influence emotion perception \[[@pone.0235390.ref041],[@pone.0235390.ref047]\].

Perceived arousal {#sec034}
-----------------

We have demonstrated that labels conveying the same emotion category but differing in levels of arousal (e.g. "worried" vs. "terrified" for the category of fear), impact participants' ratings of facial expressions. In both studies, labels that were higher in arousal led to judgments of the accompanying sad, angry, and scared expressions as displaying higher arousal than when those same expressions were accompanied by a low arousal label.

### The influence of motion on arousal ratings {#sec035}

Although ratings of most expressions were similar across Studies 1 and 2, our findings regarding proud expressions differed across the two studies. When static expressions were presented (Study 1), high arousal labels prompted participants to judge faces as higher in arousal, but this effect was not found when dynamic expressions were used (Study 2). Previous research has shown that when pride expressions are presented dynamically, participants require less expression information to accurately judge the expression \[[@pone.0235390.ref051]\]. It is possible that when presented with dynamic pride expressions in this study, participants gathered sufficient arousal information from the expression and therefore arousal judgments were less influenced by the label information. However, this finding should be replicated with additional research.

Perceived valence {#sec036}
-----------------

Variations in label arousal also influenced participants' ratings of valence for dynamic expressions only. In line with previous research \[e.g., [@pone.0235390.ref060]\], the direction of this influence varied with the emotion category presented, with higher arousal labels prompting participant judgments of the accompanying facial expressions toward the extreme ends of the scale and away from neutrality. In particular, higher arousal labels prompted participants to judge the accompanying dynamic proud expressions as more positive in valence, whereas sad and surprised expressions were judged as more negative. Importantly, these findings were in the same direction the valence ratings for the labels.

### The influence of motion on valence ratings {#sec037}

Our results suggest that labels influenced valence ratings of dynamic expressions but not static expressions, although why this occurs is unclear. Previous research has demonstrated that when expressions of pride are presented dynamically, participants are more sensitive to variations in expression valence \[[@pone.0235390.ref048]\]; that is, participants detect valence differences in dynamic proud expressions but not static expressions. Unlike arousal, where dynamic expressions potentially created *less ambiguity* resulting in less label influence, it is possible that, in terms of valence, dynamic expressions actually created room for an influence of labels, which was not available for static expressions. However, it is important to note that this is speculation based only on the pride literature; it remains unknown whether similar effects are evident across other emotions such as surprise and sadness. This is a topic that should be addressed in future research.

Perceived dominance {#sec038}
-------------------

Variations in label arousal also influenced participants' ratings of dominance in expressions. In both studies, labels that were higher in arousal prompted participants to judge the accompanying angry, proud, and disgust expressions as displaying higher dominance than those same expressions were accompanied by a low arousal label. Expressions of anger and pride have been associated with aggression and status \[[@pone.0235390.ref020],[@pone.0235390.ref048],[@pone.0235390.ref068],[@pone.0235390.ref069]\] and high arousal labels may have amplified this association for participants.

Consistent with the dominance ratings the Labels Alone condition, disgusted faces paired with high arousal label "repulsed" were judged as more dominant than faces paired with low arousal label "nauseated" in both studies. It is possible that pairing the label "nauseated" with disgusted faces may have suggested to participants a physical disgust, and the label "repulsed" may be more representative of moral disgust \[[@pone.0235390.ref070],[@pone.0235390.ref071]\]. Thus, it is possible that when disgusted faces were paired with labels associated with highly aroused, moral disgust, participants associated these traits with increased dominance in the expressions.

Theoretical implications {#sec039}
------------------------

Our results stand in line with a constructionist theory of emotion, which posits that language information provides context that allows us to perceive emotion from facial expressions \[[@pone.0235390.ref007]\]. Here we extend the previous work to show that emotion labels not only shift the emotion concepts perceived in a facial expression, but they shift the underlying affective dimensions as well \[[@pone.0235390.ref039]--[@pone.0235390.ref041]\]. It is possible that these dimensional judgments shift because the labels influence the extent to which underlying dimensional concepts are activated, thus, prompting the participant to judge the face to be at a different place on the affective circumplex.

The slightly differing pattern of results between static and dynamic expressions may also have theoretical implications. Although dynamic expressions have more information inherent in them than static expressions \[[@pone.0235390.ref049]--[@pone.0235390.ref051]\], the current results tentatively suggest that label information has a qualitatively stronger effect on judgments of dynamic expressions (at least for valence), which is somewhat counter-intuitive. This highlights the importance of considering motion as a factor influencing affective judgments, and the complexity of how contextual information is integrated. However, these results are preliminary and need replication before theoretical mechanisms can be speculated.

Limitations and future directions {#sec040}
---------------------------------

Of the eight expression categories we presented, six were influenced by the contextual information added by emotion labels, with four emotion categories influenced in terms of arousal ratings (sad, angry, scared, proud). However, label information did not appear to be integrated into ratings of happy and embarrassed expressions. One explanation is that judgments of happy and embarrassed faces were not influenced by the language information for these emotions. For embarrassed faces, it is also possible that the difference in arousal between "ashamed" vs. "mortified" was not great enough to elicit effects of label arousal on judgments of the face. Alternatively, it is possible that judgments of happy and embarrassed expressions did change, but on an unmeasured dimension (e.g., trustworthiness) \[[@pone.0235390.ref072]\]. Future research using a broader array of dimensions could address this possibility. Likewise, future studies should include additional emotion categories, such as contempt.

Future research should also consider employing a within-subjects design, whereby all participants rate Faces Alone, Labels Alone and Faces+Labels, as this would help to minimise variability that arises from between-subjects designs. In the current study, Faces Alone vs. Faces+Labels comparisons did not reveal strong differences (see Supplemental Materials, Appendices F, H); such effects are likely subtle and require within-person methods to detect. Moreover, the addition of a control condition that includes mismatched words and faces (e.g., angry face paired with label "contented") would help disentangle whether the effects of the label on face judgments are related to priming \[see [@pone.0235390.ref073]\] or the perceiver combining or integrating language and face information to make affective judgments.

In this research we systematically varied emotion word arousal; however, emotion words also varied in valence and dominance (see Supplemental Materials, [S3 Appendix](#pone.0235390.s003){ref-type="supplementary-material"}). This highlights the complexity of language as a form of context, in that it provides information to perceivers through multiple modes and influences affective perception accordingly. Future research should include more than one label per level of arousal in each emotion category, as well as more extreme labels, and investigate how valence and dominance ratings shift accordingly. It is also possible that by rating the three dimensions at the same time, participants' responses were influenced by their ratings of the other dimensions--future research might consider having participants rate each dimension in separate blocks. Replicating our study methodology using a different and larger selection of labels would be important to establish generalisability of results, and would provide insight into the broader influence of language on perceived expression affect. Future research could also design a paradigm that would allow us to specifically measure unique contributions of face information and label information to arousal / valence / dominance judgments. Similarly, future research should investigate the influence of faces on label ratings, to gain a more complete understanding of the potential bidirectional relationship between language and emotional expressions. We expect that label ratings would be influenced by paired face information; similar bidirectional relationships have previously been shown between face-body and face-voice pairings \[[@pone.0235390.ref074]--[@pone.0235390.ref080]\], and we believe this would hold for face-language pairings.

Finally, the expressions used in the current studies represent highly caricatured expressions of emotion. The use of more realistic and less extreme expression stimuli in future studies would further our understanding of how language context is integrated into emotion judgments during real-world emotion perception. It could be that linguistic contextual information plays an even greater role in influencing our emotion judgments during daily interactions.

Conclusion {#sec041}
----------

Previous research has shown that judgments of discrete emotion categories are influenced by the presentation of language context \[[@pone.0235390.ref012],[@pone.0235390.ref024],[@pone.0235390.ref025],[@pone.0235390.ref042]\]. The current studies demonstrate that language context alters the dimensional affective foundations that underlie our judgments of others' expressions. Emotions are not simply read from expressions. Rather, language may have the last word.

Supporting information {#sec042}
======================

###### Pilot data.

(DOCX)

###### 

Click here for additional data file.

###### Example of test trial format.

(DOCX)

###### 

Click here for additional data file.

###### Means and standard deviations of arousal, valence and dominance ratings for low and high arousal labels alone.

(DOCX)

###### 

Click here for additional data file.

###### Means and standard deviations of all label arousal ratings (incl. medium arousal labels).

(DOCX)

###### 

Click here for additional data file.

###### Main analyses including medium arousal labels (static stimuli).

(DOCX)

###### 

Click here for additional data file.

###### Faces+Labels vs. Faces alone (static stimuli).

(DOCX)

###### 

Click here for additional data file.

###### Main analyses including medium arousal labels (dynamic stimuli).

(DOCX)

###### 

Click here for additional data file.

###### Faces+Labels vs. Faces alone (dynamic stimuli).

(DOCX)

###### 

Click here for additional data file.

###### Dynamic vs static stimuli.

(DOCX)

###### 

Click here for additional data file.

###### Diamond plots showing all raw data for Faces+Labels ratings.

(DOCX)

###### 

Click here for additional data file.

We thank Jo Butler, Trudy McCaul, Teresa Nguyen and Tamara Van Der Zant for their assistance with data collection, and Luke Hearne for his assistance with figures.

10.1371/journal.pone.0235390.r001

Decision Letter 0

Bos

Peter A.

Academic Editor

© 2020 Peter A. Bos

2020

Peter A. Bos

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

5 Dec 2019

PONE-D-19-26857

\"Irritated\" or \"Furious\"? Arousal of Emotion Labels Influences Judgments of Facial Expressions

PLOS ONE

Dear Dr. Barker,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Although the reviewers were generally enthusiastic about the paper, they also raised serious concerns about the methodology and implications of the findings.  

We would appreciate receiving your revised manuscript by Jan 19 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Peter A. Bos

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements.

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2\. Please provide additional details regarding participant consent. In the ethics statement in the Methods and online submission information, please ensure that you have specified (1) whether consent was informed and (2) what type you obtained (for instance, written or verbal, and if verbal, how it was documented and witnessed). If your study included minors, state whether you obtained consent from parents or guardians. If the need for consent was waived by the ethics committee, please include this information.

Additional Editor Comments (if provided):

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Partly

Reviewer \#2: Partly

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The present manuscript investigates the potential effects of linguistic context information on emotion perception. Here, faces displaying different emotional expressions were paired with different emotion labels which expressed either a high or a low arousal state and each face+label combination was rated for arousal, valence and dominance (the three main dimensions according to the dimensional account of emotion perception and recognition). What is good and novel about the paper is the additional manipulation of face stimulus presentation (static vs dynamic) which strengthens the generalisability of the results and gets us a bit closer to understanding emotion perception in the real world. While the main question of the paper is interesting and definitely worth investigating, I find the results and their interpretation very underwhelming. The authors show that if we vary the arousal level of the emotion labels, this would change the overall perception of emotional arousal for some but not all emotional expressions. It is really not clear how these findings might have important implications for what we already know about emotion perception. I would encourage the authors to run an additional study designed to specifically estimate how much of the overall arousal perception is due to the emotion label and how much of it is due to the face information available. This can be easily done by manipulating both the arousal levels of the label (high vs low) as well as the arousal levels shown in the faces. This will increase the interest and the theoretical contribution of the paper.

Please find a list of my major and more minor points for each section of the manuscript below:

Introduction

\- It might be helpful to provide a more balanced discussion of the two accounts of emotion perception. Also, from the authors\' description it sounds like both accounts rely on signals from the face -- it is not clear how the findings of this study support one account over the other. There is no doubt that other contextual information and language, in particular, could affect emotion perception -- it is just not clear how this relates and helps to compare the two models of emotion perception.

\- p. 7 -- The authors try to justify why their study was focused specifically on the arousal dimension -- it would be worth supporting their arguments with some research evidence.

\- Up until the last paragraph in the introduction, nothing has been mentioned on the difference between emotion perception from static and dynamic stimuli -- it will be helpful to include some addition material earlier on in the text.

\- The authors do not make their hypotheses regarding the different emotional expressions as well as the different emotion ratings (arousal, valence and dominance) clear in the text.

Method

\- How was sample size determined?

\- p. 9 -- "The posers varied across emotion categories" -- This is a bit unclear: there are 4 identities and 8 emotions which makes a total of 32 stimuli. Doesn't that mean that every poser was pictured with all emotional expressions?

\- The labels of the arousal scale seem very irrelevant and ambiguous for an emotion perception task. It is difficult to imagine how the word worried or ashamed can be described as either sleepy or awake.

\- It would be helpful to provide a statistical comparison between the three label categories (high, moderate and low) using data from the pilot study. This could also be included as Supplementary Material.

\- In the procedure section the authors say that participants were explicitly asked to provide ratings based on the face information only. This is an important point that should be addressed throughout the text. It changes the main question of the study from how emotional labels change emotion perception to whether emotional labels and face information are automatically integrated together. This could lead to an alternative interpretation of the results -- if participants' ratings are influenced by the emotion labels then they were most likely automatically integrated with the face and participants were unable to ignore them. If participants' ratings were not influenced by the labels then this implies that labels and faces were not integrated together.

\- There are significant differences between sample sizes across the three conditions (e.g., 53 participants in the face+labels condition and 71 participants in the faces only condition). Same was true for the number of trials in each condition. Authors should provide some explanation for these differences.

\- How were the stimuli rated for arousal, valence and dominance? Were all dimensions rated at the same time or in separate blocks? If they were all rated together -- how did the authors minimise carryover effects?

Results

\- An important issue in any scale rating is participants' agreement. Therefore, it might be helpful to include some measure of rater agreement in the beginning of the Results section.

\- Ratings of labels only -- The results in this section are presented rather selectively (last paragraph p. 10). The authors do not report all results across all emotional expressions and arousal conditions (e.g., only results for high but not low arousal labels are reported in relation to perceived dominance).

\- Valence results -- first sentence, p. 15 -- The authors state that valence ratings differed across label arousal conditions but this is not reflected in their graph or in their statistical analysis.

\- It would be helpful to include a graph illustrating the comparison between static and dynamic stimuli. Also, the authors need to report both main effects throughout the text.

Discussion

\- The discussion leaves many open questions that the authors should address:

\- Why do arousal labels influence arousal perception of faces for only certain emotions?

\- Why do we see differences in the patterns of results from label only ratings and face+labels ratings?

\- Why arousal labels did not seem to influence valence ratings for static stimuli?

\- How do these findings relate to the two emotion accounts mentioned in the introduction?

\- Why do we see differences in the patterns of results with static and dynamic face presentation?

\- The authors state that the results from the face+labels condition fit well with ratings from the labels only condition but this point needs further elaboration. For example, we see significant differences for sadness in valence ratings and while it is true that the labels only ratings show low valence ratings for the high arousal label, such differences exist for most other emotions, yet we did not see significant differences with these emotions in terms of valence. This needs to be further addressed in the discussion.

\- I would encourage the authors to soften their claims in the discussion. Their findings do not really show that some emotion categories are more susceptible to the influences of labels than others but rather that some are influenced, and some are not. Also, the statement that their predicted effects work for negative emotions is also not entirely valid as there are other negative emotions (such as disgust or embarrassment) that were not influenced by the labels. They will need to provide some possible explanation why this would be the case.

\- The Future Directions section begins with a slightly misleading statement. The main focus of the paper is arousal ratings and only half of the emotions were influenced by the emotion labels.

\- The authors argue that they do not find any significant effects for happiness and embarrassment because participants were not influenced by the labels for these emotions, but this is not reflected in the ratings shown in Appendix A.

\- Looking at the analyses provided in the Supplementary Materials regarding the comparison between the face only and the face+label conditions, raises some serious concerns about the validity of the main results and the authors' interpretation. These analyses show that for the most part there were no differences in the ratings provided in these two conditions which implies that the labels might not have had a considerable effect on the overall emotion ratings. This is an important point and should be addressed in the main text of the paper.

Reviewer \#2: Across two studies, the authors show that emotion labels shift perceptions of the affect expressed by both static (Study 1) and dynamic (Study 2) expressions. Although results are highly consistent across studies, some interesting discrepancies arise, which the authors carefully discuss. I'll cut to the chase and say that I really like this paper. It uses a simple and clear methodology to test an interesting and important question in affective science. There's a growing body of work showing how language influences emotion experience and perception, and I think this paper uses a clever design to make an important contribution to this body of research. I can't wait to cite it. I also really appreciated how clearly the article was written and that the authors were measured about the strengths and limitations of their study. Below I provide both larger and smaller comments that I hope are helpful to the authors as they polish up this really interesting paper.

Large comments

\- The authors show that the high arousal and low arousal words do not differ on arousal alone (they also vary on valence and dominance), but they frame their paper as being about how "high arousal" and "low arousal" labels shift emotion perception throughout the title/abstract/main text. This is a bit of a logical problem, because it's not just the arousal that differs between these sets of words. I don't think this is a problem with the study itself, as the authors still show that language activates concepts, which shapes perception (an interesting finding), but their current decision to focus only on the arousal of the words leads them to make claims that are a little confounded. They'll need to reframe this slightly. For example, they might need to say up front that you're using "arousal" as shorthand for "an overall more activating/extreme/dominant label, which varies on all these dimensions", or they'll need to use some other word to refer to the two different sets of labels.

\- I understand the authors' desire to compare results from Study 1 and Study 2, but I just don't think that can be done... The two studies were collected separately, meaning that participants weren't randomly assigned to the dynamic v static conditions. This opens up a huge number of personal and temporal confounds that render any comparison of the two studies impossible. I think it's fine to compare qualitative differences across the study (e.g., labels affected perceptions of some emotions for static but not dynamic stimuli), but any statistical comparisons aren't really allowable given that the samples are dissimilar. I think the entire section of the results comparing the studies needs to be removed, all comparisions must be purely qualitative, and randomly assigning Ps to conditions can be discussed as a future direction.

\- I was somewhat confused by the authors' decision to frame the emotion debate as between "basic" and "dimensional" accounts and to only bring up constructionism midway through the introduction. If there's a compelling reason for this, I'd love to hear it explained, but personally I feel like the authors' data are just fantastically in line with the constructionist model and could be better articulated within this framework itself. In fact, I found myself wanting a little more of a theoretical conversation about their data in the discussion. How exactly do they think that language shifts perceptions of affect? They set up this logic in the introduction, but providing a clearer "account" in the discussion would be helpful. Additionally, I'd recommend tweaking the introduction to jump straight into constructionist theory (without stopping at the dimensional account) and then shift the conclusions to be within the constructionist model (dimensional perceptions shift because language influences what concepts people use to understand expressions, and these concepts are associated with different places on the circumplex). This would also affect the conclusion in the abstract. If the authors instead want to argue from a slightly different theoretical framing, that's totally fine, but being clearer about how they see the psychological process occurring would be helpful to readers.

\- There are some recent citations that I think would really help the authors support key points they make in the introduction: emotion expressions don't reliably communicate specific emotion types (Barrett, Adolphs, Marsella, Martinez, & Pollak, 2019), language serves as a context for emotion (Lindquist, Satpute, & Gendron, 2015), language development shapes emotion development (Nook, Sasse, Lambert, McLaughlin, & Somerville, 2017; Hoemann, Xu, & Barrett, in press); priming emotion concepts influences emotion perception (Fugate, Gouzoules, Barrett, 2010; Halberstadt, 2003, 2005; Halberstadt & Niedenthal, 2001; Nook, Lindquist, & Zaki, 2015; Plate, Wood, Woodard, & Pollak, in press; Satpute et al., 2016, PsychSci). This last group of articles in particular could use greater review in the introduction, given that the methods and focus of the work is so overlapping.

\- Additional information regarding the studies' methods should be provided. Let us know enough detail so we could run the study ourselves (e.g., timing of all components of the trial, were responses self-paced or under a time limit, how long did dynamic expressions last, what was the intertrial stimulus & interval, what software did you use to run the study, etc.)

\- The studies have healthy sample sizes, but no power analyses are reported. If they weren't conducted a priori, that's ok, but providing a post-hoc power analysis (and being transparent about it) would be helpful in letting readers know how well powered the sample is to find effects of a given size.

\- A final concern readers might have is that the finding is all "just priming". Now, I think that a process of priming (language --\> concept --\> perception) is actually occurring in a meaningful sense, but one concern that lingers in this design is that labels presented with any face will shift perceptions of that face. In other words, merely seeing the label "irritated" makes people use higher ends of the scale compared to seeing "furious." Ideally, there would be a control condition to handle this, where labels were paired with truly mismatched faces (e.g., calm, which comes from the opposite quadrant of the circumplex) so you could show that what really matters is that the conceptual label combines with affective information presented in the face to produce emotion perception. (In this way, the current study is a really nice perceptual equivalent of the Lindquist & Barrett, 2008 PsychSci paper). Not having this control condition isn't damning to the paper, but I think it should be noted as a limitation and future direction.

Small comments

\- In the introduction, the header "Studies 1 and 2" is a little confusing (I thought you were suddenly out of the introduction). Perhaps change to "The Current Study" or a description of the hypotheses you are testing.

\- I was surprised that happy faces were seen as so arousing overall. Any thoughts on that? Any possibility this is because the likert poles were labeled with "sleepy" and "awake", and happy faces just seemed the most awake rather than the most "activated"?

\- Do you have any sense if participants were aware that the same exact stimulus was said to be expressing multiple different emotions? Do you have any thoughts on how this might have influenced results?

\- In the discussion, you say that "the systematic manipulation of language information according to valence, dominance or other dimensions would provide valuable insight into the influence of language on perceived expression affect" but I don't know if such a thing would even be possible. These underlying dimensions seem to share some structure (as you point out in the U-shaped relations between them). I'd avoid dwelling on the idea that these dimensions need to be cleanly separated, because it seems like affect doesn't really work that way and instead focus on how cool it is that words shift affective perceptions.

\- I love the idea to investigate whether the effect works in the opposite direction (i.e., pairing faces that differ in affective intensity with the same label to see how faces shift affective perceptions of words). I'd spell this out a little more and say what you'd hypothesize.

\- Adding figures in the SupMat describing results of those analyses would be helpful for readers.

\- It looks like comparisons between face+label and face only conditions didn't reveal strong differences overall. This is interesting (and I don't think problematic), so I'd recommend mentioning and briefly discussing that result in the main text. It is likely that these linguistic effects effects require within-person methods to detect. The papers I list above also speak to the power of within-person designs.

Reviewer \#3: Dear Authors,

I have had the opportunity to review your submission, "Irritated or Furious? Arousal of Emotion Labels Influences Judgments of Facial Expressions". This paper addresses an interesting question about the role of emotion words on the perception of facial depictions of emotion, a topic that is well-aligned and largely overlapping with studies that I have performed myself.

Strengths:

1\. This is a very straight-forward experimental design in which the condition of interest has participants receiving 8 different emotions with an arousal-congruent (high or low) label and indicating ratings of arousal, valence, and dominance.

2\. The background and, for the most part, the philosophical grounding is clear. My only suggestion would be to entertain more than the 2 most disparate theories of emotion: basic and dimensional. I would recommend briefly also reviewing psychological (e.g. Barrett) and social constructionism (e.g. Russell), the former which is touched upon later.

3\. Writing is clear and easily followed.

4\. The logic of the studies are straight-forward, well-executed and analyzed. I have done very similar studies and find the methods and analyses to be in alignment.

5\. The hypotheses are clear and straight-forward.

Suggestions for publication:

1\. As is currently stands, I think this paper makes a small contribution to the field and is worth publishing, but the effect of emotion words on judgments using facial expressions has been tested several times now and a mechanism is even speculated (e.g. Barrett, 2017b; Clark, 2013; Hutchinson & Barrett, 2019;Lupyan & Clark, 2015; Lupyan & Ward, 2013). To this end, Fugate and colleagues (Fugate, O'Hare, & Emmanuel, 2018) tested the effect of emotion words on the perception of moving emotional faces, not so different from the dynamic presentation here in Study 2. I would ask that the researchers look at this work, as those authors suggest that congruent emotion words (compared to control words) decrease category variability among examplars. In a similar study to the current, the same first author also showed that labeling facial expressions with partial or fully congruent emotion words (including on arousal, but also on valence) shifts participants' perception of facial expressions to align with the word (Fugate, Gendron, et al., 2018, Experiment 3). I think both could be helpful to discuss in the introduction and to the current authors in furthering their research. Therefore, I think the impact of the current results is limited (although fully supported).

I would like to see a replication as a within-subjects design, in which the three conditions (face, face + label, label) could be compared directly. Of course, there might be carry-over effects from one condition to the next, but simply counterbalancing the order should take care of that. This would provide more compelling evidence of how labels (generally) compared to no-labels affect perception.

I would also like (or in place of the first suggestion) to see the study repeated with different (equally-arousing) words so that we can generalize the findings to beyond the specific words chosen.

Minor Criticisms/Suggestions/Clarifications:

In addition to the suggestions noted above, there are few minor (easily addressed) things to address:

1\. Just to be clear, it seems that not all 8 emotions per ID are used, but rather that each emotion is shown with four different IDs. I think that is fine, but please be clear that is the case. Moreover, were there any differences among IDs for an emotion in any of the ratings? It would be good to check.

2\. It seems that the range of arousal (between the high and low words) is not great, and I wonder whether there would be more/different effects if higher average "high" arousal and lower average "low" arousal words could be found/used. To that end, I would like to see that the range between high and low words for an emotion is similar across emotions. It seems that they might differ, and this would need to be addressed if so.

3\. I'd like to see a correlation run between arousal ratings and dominance ratings for at least study 1. It seems the two are highly correlated. If so, I'd like to see an explanation of why the authors treated dominance as a separate dimension.

4\. The authors don't really discuss the fact that arousal words seem to affect valence ratings but only for the dynamic faces. Although I agree that the pattern between Study 1 and 2 is largely similar, I think why valence is disproportionately affected in Study 2 is worth expanding upon.

5\. The information in Table 1 is repeated in Appendix A, and therefore I recommend just replacing Table 1 with the Appendix table.

6\. Overall, the discussion seems largely a summary of the results and therefore overlaps the direct comparison of study 1 with 2. I recommend that the discussion try to address some broader issues rather than re-summarize what was already nicely summarized.

Overall, I think this paper is easily revised to take into account the minor criticisms. Without additional data collection, however, I am unsure how much a contribution this article makes. My perception of PLoS ONE is that it publishes articles which are typically more groundbreaking or at least impactful than the systematic progression of this line of research, but I will leave that decision up to the editor.

Thank you for the time to review this paper.

Kind Regards,

\*\*\*\*\*\*\*\*\*\*
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Author response to Decision Letter 0

19 May 2020

Dear Prof. Bos,

Re: PONE-D-19-26857

'Grumpy' or 'Furious'? Arousal of Emotion Labels Influences Judgments of Facial Expressions (Barker, Bidstrup, Robinson and Nelson)

Thank you for the positive and helpful comments on our manuscript and inviting us to submit a revised version to PLOS ONE. All three reviewers commented that it was an interesting study, but expressed concerns and suggestions for us to incorporate in a revision. For your convenience, we reproduce the reviewers' comments verbatim with our responses positioned under each comment. Changes made to the manuscript are in italic text.

The Editor requested upon revision that we specify (1) whether consent was informed and (2) what type you obtained (for instance, written or verbal, and if verbal, how it was documented and witnessed). We have responded to this by adding the following to the main text of the manuscript: "All participants provided informed, written consent to participate." (p. 8, p.17)

Reviewer \#1:

1\. The present manuscript investigates the potential effects of linguistic context information on emotion perception. Here, faces displaying different emotional expressions were paired with different emotion labels which expressed either a high or a low arousal state and each face+label combination was rated for arousal, valence and dominance (the three main dimensions according to the dimensional account of emotion perception and recognition). What is good and novel about the paper is the additional manipulation of face stimulus presentation (static vs dynamic) which strengthens the generalisability of the results and gets us a bit closer to understanding emotion perception in the real world. While the main question of the paper is interesting and definitely worth investigating, I find the results and their interpretation very underwhelming. The authors show that if we vary the arousal level of the emotion labels, this would change the overall perception of emotional arousal for some but not all emotional expressions. It is really not clear how these findings might have important implications for what we already know about emotion perception. I would encourage the authors to run an additional study designed to specifically estimate how much of the overall arousal perception is due to the emotion label and how much of it is due to the face information available. This can be easily done by manipulating both the arousal levels of the label (high vs low) as well as the arousal levels shown in the faces. This will increase the interest and the theoretical contribution of the paper.

• We appreciate the suggestion to collect additional data, but unfortunately we are not in a position to run another study. However, we have added this reviewer's recommendation as a direction for future research in the Discussion (p. 26): "Future research could also design a paradigm that would allow us to specifically measure unique contributions of face information and label information to arousal / valence / dominance judgments."

Introduction

2\. It might be helpful to provide a more balanced discussion of the two accounts of emotion perception. Also, from the authors\' description it sounds like both accounts rely on signals from the face -- it is not clear how the findings of this study support one account over the other. There is no doubt that other contextual information and language, in particular, could affect emotion perception -- it is just not clear how this relates and helps to compare the two models of emotion perception.

• Regarding the "Perspectives on Emotion" paragraph in the Introduction: our intention was not to for our study to lend support to the basic emotion approach vs. dimensional approach, and we agree that this was confusing. For this reason, we have restructured the Introduction to bring constructionism in earlier, as this is the theoretical framework that best fits our study (p. 4) (see also Reviewer 2 Major Point 3).

3\. p. 7 -- The authors try to justify why their study was focused specifically on the arousal dimension -- it would be worth supporting their arguments with some research evidence.

• We appreciate the opportunity to clarify our thinking here. We had drawn most of our words from the ANEW database (Bradley & Lang, 1999). In this database, the standard deviation of valence ratings was smaller than that of the arousal ratings (1.6 vs. 2.2 on a 7-point Likert scale). Given we had elected to vary our words on only one dimension, these numbers prompted us to manipulate arousal. We now make this clearer in the paper, stating: "We opted to manipulate arousal in emotion labels (rather than valence) because the large database of participant word ratings we planned to use (59) showed that arousal ratings were more variable across words than valence ratings." (p. 7)

4\. Up until the last paragraph in the introduction, nothing has been mentioned on the difference between emotion perception from static and dynamic stimuli -- it will be helpful to include some addition material earlier on in the text.

• We now provide additional information about dynamic vs. static stimuli in the introduction, stating: "The influence of movement in judging others' expressions can also provide important context, and better approximate the moving expressions observed in daily life (51). Previous research has shown that dynamic expressions provide more information than static expressions and influence how features of expressions are visually processed." (p. 6).

5\. The authors do not make their hypotheses regarding the different emotional expressions as well as the different emotion ratings (arousal, valence and dominance) clear in the text.

• We appreciate this point but we did not have clear hypotheses regarding different emotion categories a priori; rather, we were interested in looking at broad patterns in this exploratory research. We now make this explicit on pg. 6, stating: "To ensure we examined broad patterns in judgements of facial expressions, we incorporated a variety of facial expressions."

• We highlight in the Introduction that the arousal, valence and dominance ratings will be influenced in line with the label ratings for these dimensions (p. 8): "Moreover, we hypothesised that label arousal level would also influence the valence and dominance ratings of faces consistent with the U-shaped curve seen in previous research"

Method

6\. How was sample size determined?

• Our goal was to collect approximately 50 participants per condition, with the stopping point being the end of the academic semester. This sample size based on standard practice in the field. For example, recent studies by Fugate and colleagues, which use similar methodology, include sample sizes between 30 and 50 (Fugate, Gendron, et al., 2018; Fugate, O'Hare, et al., 2018). Our Faces+Labels condition is similar to this: N = 53 (Study 1) and N = 56 (Study 2). We now make this clear on page 8 under "Participants".

7\. p. 9 -- "The posers varied across emotion categories" -- This is a bit unclear: there are 4 identities and 8 emotions which makes a total of 32 stimuli. Doesn't that mean that every poser was pictured with all emotional expressions?

• Thank you for allowing us the opportunity to clarify this point, which was also raised by Reviewer 3. For each of the eight emotions four identities were shown, but these were not always the same posers. We have changed the text to make this point clearer (p. 9): "We selected four expressions (two male posers and two female posers) for each of the eight expressions included: happy, sad, angry, scared, disgusted, embarrassed, proud and surprised. The four expressions for each emotion were drawn from posers within the ADFES set, with some posers repeating across emotion categories, but no poser displayed expressions for all emotions included."

8\. The labels of the arousal scale seem very irrelevant and ambiguous for an emotion perception task. It is difficult to imagine how the word worried or ashamed can be described as either sleepy or awake.

• These labels are fairly standard, and have been used in previous research by other researchers (e.g. Russell, 1980; Russell & Paris, 1994; Widen & Russell, 2016); as well as in our lab (e.g. Vidas et al, 2020).

9\. It would be helpful to provide a statistical comparison between the three label categories (high, moderate and low) using data from the pilot study. This could also be included as Supplementary Material.

• As requested by this reviewer, all pilot data and t-test comparisons between low, moderate and high label arousal ratings are now available in the Supplemental Material, and the reader is directed to this on p. 10.

• We highlight that the purpose of the pilot was to select labels to use in the main studies, and we conducted a label manipulation check which is reported in the main text.

10\. In the procedure section the authors say that participants were explicitly asked to provide ratings based on the face information only. This is an important point that should be addressed throughout the text. It changes the main question of the study from how emotional labels change emotion perception to whether emotional labels and face information are automatically integrated together. This could lead to an alternative interpretation of the results -- if participants' ratings are influenced by the emotion labels then they were most likely automatically integrated with the face and participants were unable to ignore them. If participants' ratings were not influenced by the labels then this implies that labels and faces were not integrated together.

• This study was indeed about the integration of face and language information, and our interpretation of the results is that emotion labels were integrated with the face. In fact, our primary aim stated in the Introduction is: "The current studies aim to investigate the influence of emotion word labels, on the judgment of emotion in facial expressions... here we investigate whether linking facial expressions with emotion labels of varying arousal levels will influence participants' affective judgments of facial expressions." (p. 6-7)

11\. There are significant differences between sample sizes across the three conditions (e.g., 53 participants in the face+labels condition and 71 participants in the faces only condition). Same was true for the number of trials in each condition. Authors should provide some explanation for these differences.

• Our goal was to collect approximately 50 participants per condition across the three conditions, although for one condition (Static Faces Alone) we had access to \~20 additional participants. If this reviewer would like us to balance the sample sizes by excluding participants then we can do so, but we would prefer not to exclude data on this basis.

12\. How were the stimuli rated for arousal, valence and dominance? Were all dimensions rated at the same time or in separate blocks? If they were all rated together -- how did the authors minimise carryover effects?

• All dimensions were rated at the same time, following the presentation of the face. To minimize participant confusion, and increase the accuracy of the data collected, the dimensions were always presented on a single page, in the same order: valence, arousal, dominance. We have added this detail into the Procedure (p. 10). It is possible that there were carryover effects, but the anchors of the scales were all available and the three dimensions are separable. An example of the test trial format is now available in the Supplemental Materials.

Results

13\. An important issue in any scale rating is participants' agreement. Therefore, it might be helpful to include some measure of rater agreement in the beginning of the Results section.

• We appreciate that rater agreement is important. To address this reviewer's concern, we have added standard deviations where means are reported (p. 13-16; 19-22), which give the reader an indication of the variability in ratings. Furthermore, we have added diamond plots depicting all the raw data into the Supplemental Material; these show the entire range of participant responses for all stimuli. Finally, we draw the reviewer's attention to the narrow error bars in Figures 1 and 2, which indicate consistency in participants' ratings.

14\. Ratings of labels only -- The results in this section are presented rather selectively (last paragraph p. 10). The authors do not report all results across all emotional expressions and arousal conditions (e.g., only results for high but not low arousal labels are reported in relation to perceived dominance).

• We believe the reviewer has misunderstood this analysis. This reviewer gives the example that we "only \[report\] results for high but not low arousal labels in relation to perceived dominance". In fact, the t-test comparison was between high and low arousal labels, and thus the test statistic reflects the difference between high and low. To clarify this point we now begin the sentences with: "compared to low arousal labels, high arousal..." (e.g. p. 11).

• We had also previously reported only the emotion categories that differed significantly in terms of valence and dominance in the Labels Manipulation Check (ratings of labels alone). To address this reviewer's concern we have now also added the non-significant post-hoc results into the main text (p. 11): "High vs. low arousal labels for "happiness" "anger" "embarrassment" and "pride" were not significantly different in terms of valence, all ps \> .05."; "High vs. low arousal labels for "happiness" "sadness" and "fear" were not significantly different in terms of dominance, all ps \> .05."

15\. Valence results -- first sentence, p. 15 -- The authors state that valence ratings differed across label arousal conditions but this is not reflected in their graph or in their statistical analysis.

• Although there were significant main effects of emotion category and label arousal, the post hoc t-tests did not remain significant following stringent Bonferroni correction. To address this reviewer's concern we have removed the first sentence from the Study 1 Valence Results paragraph (p. 16).

16\. It would be helpful to include a graph illustrating the comparison between static and dynamic stimuli. Also, the authors need to report both main effects throughout the text.

• In response to Reviewer 2 Major Point 2, we have opted to remove this analysis from the main text of the paper, and now include it in the Supplemental Material. This is because the static vs. dynamic statistical comparison is highly controversial, considering that the data for the two studies were collected separately and therefore participants were not randomly assigned to conditions (static vs. dynamic).

• However, as requested, we now include figures illustrating the static vs. dynamic comparison alongside the analyses in the Supplemental Material.

Discussion

17\. The discussion leaves many open questions that the authors should address:

a\) Why do arousal labels influence arousal perception of faces for only certain emotions?

b\) Why do we see differences in the patterns of results from label only ratings and face+labels ratings?

c\) Why arousal labels did not seem to influence valence ratings for static stimuli?

d\) How do these findings relate to the two emotion accounts mentioned in the introduction?

e\) Why do we see differences in the patterns of results with static and dynamic face presentation?

f\) The authors state that the results from the face+labels condition fit well with ratings from the labels only condition but this point needs further elaboration. For example, we see significant differences for sadness in valence ratings and while it is true that the labels only ratings show low valence ratings for the high arousal label, such differences exist for most other emotions, yet we did not see significant differences with these emotions in terms of valence. This needs to be further addressed in the discussion.

• This reviewer raises some thought-provoking questions. However, we would like to highlight that this research was largely exploratory and we do not feel comfortable speculating post hoc, as this would be poor research practice. This is especially true when considering explanations about specific emotion categories (e.g., why valence ratings for sadness but not other emotions differed -- questions \[a\] and \[f\]). As we point out in the Discussion, our results are limited to the set of emotion labels we employed, and therefore we cannot draw conclusions about specific emotion categories without additional research. What we can highlight in these data are broad patterns suggesting that judgments of facial expressions vary depending on the paired language information. However, we have expanded our Discussion to focus more on emotion theories (p. 25) and we hope that this addresses any outstanding questions this reviewer may have.

• Question \[b\]: We expected the Labels Alone ratings and the Faces+Labels ratings to differ, because in one condition only one source of emotional information is considered and in the Faces+Labels condition two sources are -- the Faces+Labels condition was designed to see how these two sources of information would be integrated. We have further explained this in the discussion -- we hope this version is clearer.

• Question \[c\]: This point was also raised by Reviewer 3. To address this question, we have added the following into the Discussion (p. 24): "Previous research has demonstrated that when expressions of pride are presented dynamically, participants are more sensitive to variations in expression valence (51); that is, participants detect valence differences in dynamic proud expressions but not static expressions. Unlike arousal, where dynamic expressions potentially created less ambiguity resulting in less label influence, it is possible that, in terms of valence, dynamic expressions actually created room for an influence of labels, which was not there for static expressions. However, it is important to note that this is speculation based only on the pride literature; it remains unknown whether similar effects are evident across other emotions such as surprise and sadness."

• Question \[d\]: As per our response to Point 2, we were not intending to provide support for the basic emotion approach vs. dimensional approach, and have restructured the Introduction to make our theoretical grounding in constructionism clear.

18\. I would encourage the authors to soften their claims in the discussion. Their findings do not really show that some emotion categories are more susceptible to the influences of labels than others but rather that some are influenced, and some are not.

• We have re-phrased our statement in the first paragraph of the Discussion; instead of stating that some emotion categories are more susceptible to the influence of labels, we now say (p. 22): "Overall, our results suggest that the emotion labels accompanying facial expressions influence emotion judgments of those expressions, although this was true for only some emotion categories in the current studies."

19\. Also, the statement that their predicted effects work for negative emotions is also not entirely valid as there are other negative emotions (such as disgust or embarrassment) that were not influenced by the labels. They will need to provide some possible explanation why this would be the case.

• To address this reviewer's concern we have removed the sentence stating that perceptions of arousal in faces are more easily manipulated by language information for negative emotions (p. 23), rather than trying to post-hoc rationalize why some negative emotions did not show the same pattern as others in our data.

20\. The Future Directions section begins with a slightly misleading statement. The main focus of the paper is arousal ratings and only half of the emotions were influenced by the emotion labels.

• We disagree that this statement is misleading, as it is true that six of the eight emotion categories were influenced by language information on some dimension (arousal, valence or dominance). However, we have now added context for clarification (p. 25): "Of the eight expression categories we presented, six were influenced by the contextual information added by emotion labels, with four emotion categories influenced in terms of arousal ratings (sad, angry, scared, proud)."

21\. The authors argue that they do not find any significant effects for happiness and embarrassment because participants were not influenced by the labels for these emotions, but this is not reflected in the ratings shown in Appendix A.

• This reviewer is correct that we suggest that judgments of happy and embarrassed faces were not influenced by the language information. We based this statement on the fact that Faces+Labels ratings did not change depending on the paired labels for these two emotions. We believe this reviewer has misread Appendix A, as these ratings are for labels only (without faces); while we see variability in ratings of "contented" vs. "elated" (happiness) and "ashamed" vs. "mortified" (embarrassment) when the labels are presented alone, judgments of faces paired with these labels were uninfluenced by the label information. This is reflected in Figures 1 and 2.

22\. Looking at the analyses provided in the Supplementary Materials regarding the comparison between the face only and the face+label conditions, raises some serious concerns about the validity of the main results and the authors' interpretation. These analyses show that for the most part there were no differences in the ratings provided in these two conditions which implies that the labels might not have had a considerable effect on the overall emotion ratings. This is an important point and should be addressed in the main text of the paper.

• We now include new figures in the Supplemental Materials (Figure SM2, SM4), which better show the variability between the Faces+Labels and Faces Alone ratings. Our primary interest was how face ratings varied across label conditions, with the comparison between Faces Alone and Face+Label as a secondary analysis. It is likely that these effects are subtle and require within-person paradigms to detect, and we have added this as a limitation and direction for future research (p. 25-26): "Future research should also consider employing a within-subjects design, whereby all participants rate Faces Alone, Labels Alone and Faces+Labels, as this would help to minimise variability that arises from between-subjects designs. In the current study, Faces Alone vs. Faces+Labels comparisons did not reveal strong differences (see Supplemental Materials); such effects are likely subtle and require within-person methods to detect."

Reviewer \#2:

Across two studies, the authors show that emotion labels shift perceptions of the affect expressed by both static (Study 1) and dynamic (Study 2) expressions. Although results are highly consistent across studies, some interesting discrepancies arise, which the authors carefully discuss. I'll cut to the chase and say that I really like this paper. It uses a simple and clear methodology to test an interesting and important question in affective science. There's a growing body of work showing how language influences emotion experience and perception, and I think this paper uses a clever design to make an important contribution to this body of research. I can't wait to cite it. I also really appreciated how clearly the article was written and that the authors were measured about the strengths and limitations of their study. Below I provide both larger and smaller comments that I hope are helpful to the authors as they polish up this really interesting paper.

Major Comments

1\. The authors show that the high arousal and low arousal words do not differ on arousal alone (they also vary on valence and dominance), but they frame their paper as being about how "high arousal" and "low arousal" labels shift emotion perception throughout the title/abstract/main text. This is a bit of a logical problem, because it's not just the arousal that differs between these sets of words. I don't think this is a problem with the study itself, as the authors still show that language activates concepts, which shapes perception (an interesting finding), but their current decision to focus only on the arousal of the words leads them to make claims that are a little confounded. They'll need to reframe this slightly. For example, they might need to say up front that you're using "arousal" as shorthand for "an overall more activating/extreme/dominant label, which varies on all these dimensions", or they'll need to use some other word to refer to the two different sets of labels.

• Thank you for this comment. Arousal is the dimension we manipulated systematically, which is why we focus on the arousal of the words. We certainly appreciate that valence and dominance shift as arousal changes, and indeed this was our primary motivation for gathering valence and dominance ratings of Faces+Labels alongside arousal ratings.

• However, we are not comfortable with the idea of using "arousal" as shorthand for an overall more activating/extreme/dominant label, because the relationship between these three dimensions is not linear. To address this reviewer's concern we do now highlight in the introduction that while we systematically varied arousal, manipulating that variable also influences other dimensions (p. 7-8)

2\. I understand the authors' desire to compare results from Study 1 and Study 2, but I just don't think that can be done... The two studies were collected separately, meaning that participants weren't randomly assigned to the dynamic v static conditions. This opens up a huge number of personal and temporal confounds that render any comparison of the two studies impossible. I think it's fine to compare qualitative differences across the study (e.g., labels affected perceptions of some emotions for static but not dynamic stimuli), but any statistical comparisons aren't really allowable given that the samples are dissimilar. I think the entire section of the results comparing the studies needs to be removed, all comparisons must be purely qualitative, and randomly assigning Ps to conditions can be discussed as a future direction.

• Thank you for raising this important point. We agree with the reviewer, and understand that it is controversial; therefore we have removed it from the main text into the Supplemental Material. However, we have opted to retain it in the Supplemental Material because this is a question that we have been asked to address multiple times by different reviewers (e.g. Reviewer 1 Point 16).

3\. I was somewhat confused by the authors' decision to frame the emotion debate as between "basic" and "dimensional" accounts and to only bring up constructionism midway through the introduction. If there's a compelling reason for this, I'd love to hear it explained, but personally I feel like the authors' data are just fantastically in line with the constructionist model and could be better articulated within this framework itself. In fact, I found myself wanting a little more of a theoretical conversation about their data in the discussion. How exactly do they think that language shifts perceptions of affect? They set up this logic in the introduction, but providing a clearer "account" in the discussion would be helpful. Additionally, I'd recommend tweaking the introduction to jump straight into constructionist theory (without stopping at the dimensional account) and then shift the conclusions to be within the constructionist model (dimensional perceptions shift because language influences what concepts people use to understand expressions, and these concepts are associated with different places on the circumplex). This would also affect the conclusion in the abstract. If the authors instead want to argue from a slightly different theoretical framing, that's totally fine, but being clearer about how they see the psychological process occurring would be helpful to readers.

• Our intention was not to frame the emotion debate as between basic and dimensional accounts in the Introduction, although we understand how it came across this way. We have restructured and rewritten parts of the Introduction to make clear that our study rationale is grounded in constructionist theory, in line with this reviewer's recommendation (p. 4-5) (see also Reviewer 1 Major Point 2).

• As requested, have now include a "Theoretical Implications" section in the Discussion (p. 25)

4\. There are some recent citations that I think would really help the authors support key points they make in the introduction: emotion expressions don't reliably communicate specific emotion types (Barrett, Adolphs, Marsella, Martinez, & Pollak, 2019), language serves as a context for emotion (Lindquist, Satpute, & Gendron, 2015), language development shapes emotion development (Nook, Sasse, Lambert, McLaughlin, & Somerville, 2017; Hoemann, Xu, & Barrett, in press); priming emotion concepts influences emotion perception (Fugate, Gouzoules, Barrett, 2010; Halberstadt, 2003, 2005; Halberstadt & Niedenthal, 2001; Nook, Lindquist, & Zaki, 2015; Plate, Wood, Woodard, & Pollak, in press; Satpute et al., 2016, PsychSci). This last group of articles in particular could use greater review in the introduction, given that the methods and focus of the work is so overlapping.

• Thank you for drawing our attention to these articles; we have included this literature in the Introduction and we believe that our rationale is now clearer.

5\. Additional information regarding the studies' methods should be provided. Let us know enough detail so we could run the study ourselves (e.g., timing of all components of the trial, were responses self-paced or under a time limit, how long did dynamic expressions last, what was the intertrial stimulus & interval, what software did you use to run the study, etc.)

• As suggested, we have now included additional detail about the methods in the manuscript: "The experiment was run using Qualtrics, and responses were self-paced with participants allowed to take as long as they liked to answer the questions" (p. 10) and "Each video lasted approximately 5 seconds and captured an actor moving their face from a neutral position to the apex of an expression." (p. 18).

• In addition, now include an example of a test trial in the Supplemental Materials.

6\. The studies have healthy sample sizes, but no power analyses are reported. If they weren't conducted a priori, that's ok, but providing a post-hoc power analysis (and being transparent about it) would be helpful in letting readers know how well powered the sample is to find effects of a given size.

• Thank you for this suggestion. We now include the following text in the Supplemental Materials: "A post-hoc power analysis in G\*Power (Faul, Erdfelder, Buchner, & Lang, 2009) found that in order to detect a small effect (Cohen\'s f = .10; α = .05; β = .80) for a 2 (condition) x 8 (emotion) repeated measures ANOVA, a sample of 92 participants (46 per group) was required. We have exceeded this number."

7\. A final concern readers might have is that the finding is all "just priming". Now, I think that a process of priming (language --\> concept --\> perception) is actually occurring in a meaningful sense, but one concern that lingers in this design is that labels presented with any face will shift perceptions of that face. In other words, merely seeing the label "irritated" makes people use higher ends of the scale compared to seeing "furious." Ideally, there would be a control condition to handle this, where labels were paired with truly mismatched faces (e.g., calm, which comes from the opposite quadrant of the circumplex) so you could show that what really matters is that the conceptual label combines with affective information presented in the face to produce emotion perception. (In this way, the current study is a really nice perceptual equivalent of the Lindquist & Barrett, 2008 PsychSci paper). Not having this control condition isn't damning to the paper, but I think it should be noted as a limitation and future direction.

• The effect of priming is an interesting possibility that we now raise in the Discussion as a future direction (p. 26): "The addition of a control condition that includes mismatched words and faces (e.g., angry face paired with label "contented") would help disentangle whether the effects of the label on face judgments are related to priming or the perceiver combining language and face information to make affective judgments."

Minor Comments

1\. In the introduction, the header "Studies 1 and 2" is a little confusing (I thought you were suddenly out of the introduction). Perhaps change to "The Current Study" or a description of the hypotheses you are testing.

• As suggested, the heading of this section has been changed to "The Current Studies" (p. 6).

2\. I was surprised that happy faces were seen as so arousing overall. Any thoughts on that? Any possibility this is because the likert poles were labeled with "sleepy" and "awake", and happy faces just seemed the most awake rather than the most "activated"?

• We note that the faces rated in the current studies were posed, highly caricatured expressions. These expressions are known to be particularly intense, which is part of what we think participants were rating. We acknowledge that highly intensified happy faces to not bear exact resemblance to realistic expressions of happiness, and we note in the Discussion that using more realistic and less extreme stimuli would be important in furthering our understanding of how the emotion-language relationship operates in the real world (p. 26-27).

3\. Do you have any sense if participants were aware that the same exact stimulus was said to be expressing multiple different emotions? Do you have any thoughts on how this might have influenced results?

• We were not concerned about participants potentially being aware that the same face was paired with multiple labels from an emotion category because: 1) we still saw variability in Face+Label judgments between label arousal levels, and 2) if participants were aware that the same face was being shown multiple times, we would expect less variability in judgments of the faces (i.e., this effect would be working in opposition to our hypothesis). We anticipate that if there was a unique actor for every Face+Label combination then the results would actually be more extreme. Therefore, we believe that participants seeing each face paired with multiple labels is a strength of our experimental design.

4\. In the discussion, you say that "the systematic manipulation of language information according to valence, dominance or other dimensions would provide valuable insight into the influence of language on perceived expression affect" but I don't know if such a thing would even be possible. These underlying dimensions seem to share some structure (as you point out in the U-shaped relations between them). I'd avoid dwelling on the idea that these dimensions need to be cleanly separated, because it seems like affect doesn't really work that way and instead focus on how cool it is that words shift affective perceptions.

• We appreciate the point that whether we can clearly dissociate arousal, valence and dominance is not entirely clear. As suggested, we have removed the sentence quoted by the reviewer (p. 26).

5\. I love the idea to investigate whether the effect works in the opposite direction (i.e., pairing faces that differ in affective intensity with the same label to see how faces shift affective perceptions of words). I'd spell this out a little more and say what you'd hypothesize.

• We agree that this potential bidirectional relationship is of great interest to future research, and now make our predictions clear in the Discussion (p. 26): "We expect that label ratings would be influenced by paired face information; similar bidirectional relationships have previously been shown between face-body and face-voice pairings, and we believe this would hold for face-language pairings."

6\. Adding figures in the SupMat describing results of those analyses would be helpful for readers.

• As requested, we have added figures showing the results of all Supplementary analyses (Figures SM1 to SM4).

7\. It looks like comparisons between face+label and face only conditions didn't reveal strong differences overall. This is interesting (and I don't think problematic), so I'd recommend mentioning and briefly discussing that result in the main text. It is likely that these linguistic effects require within-person methods to detect. The papers I list above also speak to the power of within-person designs.

• We agree that these results are difficult to interpret because of the between-subjects design, and that a within-subjects experiment might be needed to detect Faces Alone vs. Faces+Labels differences. We now highlight this in the main text (p. 25-26): "Future research should also consider employing a within-subjects design, whereby all participants rate Faces Alone, Labels Alone and Faces+Labels, as this would help to minimise variability that arises from between-subjects designs. In the current study, Faces Alone vs. Faces+Labels comparisons did not reveal strong differences (see Supplemental Materials); such effects are likely subtle and require within-person methods to detect."

Reviewer \#3:

I have had the opportunity to review your submission, "Irritated or Furious? Arousal of Emotion Labels Influences Judgments of Facial Expressions". This paper addresses an interesting question about the role of emotion words on the perception of facial depictions of emotion, a topic that is well-aligned and largely overlapping with studies that I have performed myself.

Strengths:

1\. This is a very straight-forward experimental design in which the condition of interest has participants receiving 8 different emotions with an arousal-congruent (high or low) label and indicating ratings of arousal, valence, and dominance.

2\. The background and, for the most part, the philosophical grounding is clear. My only suggestion would be to entertain more than the 2 most disparate theories of emotion: basic and dimensional. I would recommend briefly also reviewing psychological (e.g. Barrett) and social constructionism (e.g. Russell), the former which is touched upon later.

• Thank you for this comment. We have now restructured the Introduction to present constructionism upfront, as this theoretical framework provided the basis for our study (see also Reviewer 1 Major Point 2 and Reviewer 2 Major Point 3). In addition, we now include more detail in our description of constructionism. While we can appreciate the differences between psychological and social constructionism, we believe that this level of detail is beyond the scope of the current paper.

3\. Writing is clear and easily followed.

4\. The logic of the studies are straight-forward, well-executed and analyzed. I have done very similar studies and find the methods and analyses to be in alignment.

5\. The hypotheses are clear and straight-forward.

• We thank this reviewer for the positive feedback and for highlighting the strengths of our paper.

Suggestions for publication:

1\. As is currently stands, I think this paper makes a small contribution to the field and is worth publishing, but the effect of emotion words on judgments using facial expressions has been tested several times now and a mechanism is even speculated (e.g. Barrett, 2017b; Clark, 2013; Hutchinson & Barrett, 2019;Lupyan & Clark, 2015; Lupyan & Ward, 2013). To this end, Fugate and colleagues (Fugate, O'Hare, & Emmanuel, 2018) tested the effect of emotion words on the perception of moving emotional faces, not so different from the dynamic presentation here in Study 2. I would ask that the researchers look at this work, as those authors suggest that congruent emotion words (compared to control words) decrease category variability among examplars. In a similar study to the current, the same first author also showed that labeling facial expressions with partial or fully congruent emotion words (including on arousal, but also on valence) shifts participants' perception of facial expressions to align with the word (Fugate, Gendron, et al., 2018, Experiment 3). I think both could be helpful to discuss in the introduction and to the current authors in furthering their research. Therefore, I think the impact of the current results is limited (although fully supported).

• Thank you for suggesting the inclusion of these recently published studies. We now present the recent studies by Fugate and colleagues in the Introduction (p. 6): "Recently, Fugate et al. reported that participants were faster to detect a change in a transitioning face (e.g., moving from anger to disgust) when an emotion word congruent with the first emotion was presented, and slower when an incongruent word was presented. Similarly, the same research group showed that presenting emotion words following a target face shifted perception of the face (that is subsequently selecting the target face from an array) to align with the word, especially when exposure to the target face was limited."

• We also cite these studies in the Discussion (p. 23).

2\. I would like to see a replication as a within-subjects design, in which the three conditions (face, face + label, label) could be compared directly. Of course, there might be carry-over effects from one condition to the next, but simply counterbalancing the order should take care of that. This would provide more compelling evidence of how labels (generally) compared to no-labels affect perception.

• We understand the power and increased experimental control of within-subjects designs, and while we are not in a position to run an additional study, we have added this point as a future direction (p. 25): "Future research should also consider employing a within-subjects design, whereby all participants rate Faces Alone, Labels Alone and Faces+Labels, as this would help to minimise variability that arises from between-subjects designs."

3\. I would also like (or in place of the first suggestion) to see the study repeated with different (equally-arousing) words so that we can generalize the findings to beyond the specific words chosen.

• This is an important suggestion that has been added to our directions for future research (p. 26): "Replicating our study methodology using a different and larger selection of labels would be important to establish generalisability of results."

Minor Comments:

1\. Just to be clear, it seems that not all 8 emotions per ID are used, but rather that each emotion is shown with four different IDs. I think that is fine, but please be clear that is the case. Moreover, were there any differences among IDs for an emotion in any of the ratings? It would be good to check.

• This point has been clarified in text (p. 9): "We selected four expressions (two male posers and two female posers) for each of the eight expressions included: happy, sad, angry, scared, disgusted, embarrassed, proud and surprised. The four expressions for each emotion were drawn from posers within the ADFES set, with some posers repeating across emotion categories, but no poser displayed expressions for all emotions included."

• We do not have access to individual ratings of posers, but we now point out that "The ADFES expressions are standardized and coded using the Facial Action Coding System. In a validation study, all expressions in the set were identified as the intended emotion by participants in 74% of trials" (footnote p. 9).

2\. It seems that the range of arousal (between the high and low words) is not great, and I wonder whether there would be more/different effects if higher average "high" arousal and lower average "low" arousal words could be found/used. To that end, I would like to see that the range between high and low words for an emotion is similar across emotions. It seems that they might differ, and this would need to be addressed if so.

• We agree that a larger range of labels should be used in future research, and have addressed this in the Discussion (p. 26) "Future research should consider including more than one label per level of arousal in each emotion category, as well as more extreme labels". We anticipate that the effect sizes would be larger if higher "high" and lower "low" arousal words could be found.

• To address this reviewer's concern that the difference in arousal between high and low arousal words was similar for each emotion category, we have computed the differences and now include this information in Appendix A. The majority of emotions were similar in terms of arousal ratings: happy, sad, scared, disgusted, proud were all 1.1-1.5 points different. There was a greater difference between high and low arousal words for angry (2.6 points), while embarrassed and surprised had less than 1 point difference between high and low arousal words. The effect that these differences between emotions may have had on the results is now addressed in the Discussion (p. 25): "For embarrassed faces, it is also possible that the difference in arousal between 'ashamed' vs. 'mortified' was not great enough to elicit effects of label arousal on judgments of the face."

3\. I'd like to see a correlation run between arousal ratings and dominance ratings for at least study 1. It seems the two are highly correlated. If so, I'd like to see an explanation of why the authors treated dominance as a separate dimension.

• As requested, we have run Pearson's correlations between arousal and dominance ratings for Study 1. We opted to run these correlations for each emotion separately, because while arousal and dominance are likely to track together for some emotions (e.g. anger), other emotions become lower in dominance as arousal increases (e.g. fear).

• The results are as follows:

Happiness: r = 0.57 p \<.001

Sadness: r = 0.28 p \<.001

Anger: r = 0.44 p \<.001

Fear: r = -0.05 p =.546

Disgust: r = 0.28 p \<.001

Embarrassment: r = 0.10 p = .194

Pride: r = 0.56 p \<.001

Surprise: r = 0.15 p =.057

• These correlations show that arousal and dominance were not significantly correlated for all emotion categories (fear, embarrassment, surprise). We have opted to keep treating them as separate categories because it is standard in the field to use these three dimensions of affect. Also, we do not believe treating them as separate dimensions affects any conclusions drawn from the study, as we emphasise multiple times that the dimensions are related and influence one another.

4\. The authors don't really discuss the fact that arousal words seem to affect valence ratings but only for the dynamic faces. Although I agree that the pattern between Study 1 and 2 is largely similar, I think why valence is disproportionately affected in Study 2 is worth expanding upon.

• As suggested, we have added a brief discussion about why we think valence might be disproportionately influenced in Study 2 (p. 24): "Previous research has demonstrated that when expressions of pride are presented dynamically, participants are more sensitive to variations in expression valence (51); that is, participants detect valence differences in dynamic proud expressions but not static expressions. Unlike arousal, where dynamic expressions potentially created less ambiguity resulting in less label influence, it is possible that, in terms of valence, dynamic expressions actually created room for an influence of labels, which was not there for static expressions. However, it is important to note that this is speculation based only on the pride literature; it remains unknown whether similar effects are evident across other emotions such as surprise and sadness."

5\. The information in Table 1 is repeated in Appendix A, and therefore I recommend just replacing Table 1 with the Appendix table.

• We have considered this reviewer's suggestion; however, we believe that including all the information available in Appendix A in the main paper confuses the central point, which is that we systematically varied the arousal levels of the labels and not valence / dominance. Furthermore, Appendix A has been revised to address the point raised by this reviewer (Minor Point 2), and now includes differences in arousal / valance / dominance ratings between high and low arousal words, which adds even more information that is peripheral to the message of the paper. Therefore, for now we have left Table 1 as is, but we are happy to switch it with Appendix A if the editor wishes.

6\. Overall, the discussion seems largely a summary of the results and therefore overlaps the direct comparison of study 1 with 2. I recommend that the discussion try to address some broader issues rather than re-summarize what was already nicely summarized.

• As recommended by this reviewer, we have broadened our Discussion to address theoretical implications of our findings (p. 25).

7\. Overall, I think this paper is easily revised to take into account the minor criticisms. Without additional data collection, however, I am unsure how much a contribution this article makes. My perception of PLoS ONE is that it publishes articles which are typically more groundbreaking or at least impactful than the systematic progression of this line of research, but I will leave that decision up to the editor.

• We agree that this paper is easily revised and thank the reviewer for the helpful suggestions. However, while we appreciate the point about impact, we draw this reviewer's attention to the mission statement of PLoS ONE: "We evaluate submitted manuscripts on the basis of methodological rigor and high ethical standards, regardless of perceived novelty." <https://journals.plos.org/plosone/s/journal-information>

We thank the reviewers for their insightful comments and believe that these revisions have strengthened the study.

Sincerely,

Megan Barker, Ph.D. (on behalf of co-authors)
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Dear Dr. Barker,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Two of the reviewers were pleased with the revision, but one reviewer has some remaining concerns. I assume that these comments can be addressed by the authors in a final revision round. 

Please submit your revised manuscript by Jul 23 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Peter A. Bos

Academic Editor
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: (No Response)

Reviewer \#2: All comments have been addressed

Reviewer \#3: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: I would like to thank the authors for their careful response to all of my many comments and for providing additional analyses in the Supplementary Materials. Overall, I think they have addressed the majority of my concerns although there are still a few outstanding issues. Please find a detailed list below:

1\. This is not a concern, but I would like to mention that the introduction reads much better now and it motivates the two studies nicely.

2\. I appreciate that the authors have provided a hypothesis regarding their predicted U-shaped curve describing the relationship between arousal, valence and dominance. It might be helpful to clarify exactly how they expect this to be demonstrated in the data from the present two studies. Looking at Figure 1, it seems like some of the results might not fit such a relationship -- this should be discussed later on in the text.

3\. I'm not entirely sure the power analysis provided by the authors is correct. A post hoc analysis provides information about the achieved power, not about the sample size needed to achieve that power. Moreover, since they are using a within-subjects design (2 conditions x 8 emotions), there should be only one group of participants.

4\. In their response to point 10 in my previous review (R1), the authors seem to agree with my interpretation about integration and mention that the study is indeed about the integration of face and language cues, however, this isn't clear from their description in the introduction or anywhere else in the manuscript. In fact, the word integration is not at all mentioned in the text. I would encourage them to elaborate further on this point -- I think it will help them provide additional theoretical points of discussion later on in the text.

5\. Now that I've seen the example trial provided in the Supplementary Materials, I believe that the authors will need to acknowledge the potential carryover effects. What I mean by carryover effects here, is the possibility that participants use the ratings they have provided for one dimension (say valence) to inform their rating on another dimension (say arousal), whereas ideally both ratings should be solely based on the label/face information only.

6\. I understand what the authors' are trying to say in their response to point 21. I don't think I have misread the data in the appendix but rather misinterpreted the authors' explanation. They argue that participants were not influenced by the labels for those emotions but looking at the appendix it seems that when seeing the labels alone participants were clearly influenced by the labels. Therefore, it is not that participants were not influenced by the labels but rather that the labels might not have been taken into consideration when paired with a face image. If this is what the authors meant to say here, I\'d encourage them to make it clearer.

7\. I'm still quite wary of the lack of differences between the face only and face+label conditions. I take the authors' point about the difference between a within- and a between-subjects design but there were quite a few participants in both groups. I suspect the effect is weaker and that is why it cannot be detected with a between-subjects design. I think the authors need to be more upfront about this finding -- I can see that they have mentioned it in the discussion but that is not enough to draw the reader's attention to this important point. I'd suggest either elaborating on this point in the discussion (rather than just briefly mentioning it as an idea for future research) or reporting this in the results section (the full analysis can still remain in the Supplementary materials but the main outcome should be mentioned in the main text).

8\. Throughout the analysis sections, the authors mention that the findings are consistent with the valence ratings for Labels Alone. It is not clear what this really means, especially when there are no statistical comparisons between these two conditions provided. Therefore, this seems rather speculative.

9\. I would challenge the authors' conclusions following Study 2 that there is a striking similarity between the results from Study 1 and 2 -- they might have to clarify that this is for arousal and dominance only.

10\. Supplementary materials will need to be organised in a more efficient way -- I'd suggest assigning each separate section an appendix number/letter and referring to that section in the main text. It's not clear why appendix A is not included in the supplementary materials.

11\. My most major outstanding issue concerns the discussion. At the moment, it mostly reads like a summary of the results with a few very brief theoretical points being made. This was something mentioned by R3 as well and I think that's still true for the current version of the manuscript. I have already suggested some interesting theoretical points of discussion both in my first review and here (moreover, some of the results suggest that labels might have a stronger effect on dynamic faces (especially for valence) which contradicts some of the existing literature. This might also be a potential point for discussion). I understand the authors' point that speculating post hoc might be a poor research practice but simply summarising their results without much reference to the broader theoretical issues and the implications of their findings does not demonstrate the value of their work.

12\. I also agree with Reviewer 3 that an additional study that allows for a more direct comparison between faces only, labels only and faces+labels would immensely strengthen the manuscript and its overall impact. It is a shame that the authors are unable to collect these data.

Reviewer \#2: The authors have provided a thorough revision and addressed all of my comments. Congrats on the great paper!

Reviewer \#3: Dear Authors,

Thank you for your thorough revision. I am impressed by the time and detail you made to improving your manuscript and incorporating the provided suggestions. There were only a few comments which were not executed (and would have required collecting more data), but you explained why this was not possible. Overall, I am satisfied with the changes you have made and recommend this manuscript for publication. I am very fond of this work, and it nicely aligns with my own.

Kind Regards,

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Erik Nook

Reviewer \#3: Yes: Jennifer M B Fugate

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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11 Jun 2020

Re: PONE-D-19-26857R1

'Grumpy' or 'Furious'? Arousal of Emotion Labels Influences Judgments of Facial Expressions (Barker, Bidstrup, Robinson and Nelson)

Thank you for the comments and for inviting us to submit a second revision to PLOS ONE. Two of the three reviewers were entirely satisfied with the first revision, but one reviewer had remaining concerns. For convenience, we reproduce Reviewer 1's comments verbatim with our responses positioned under each comment. Changes made to the manuscript are in italic text.

Reviewer \#1:

1\. This is not a concern, but I would like to mention that the introduction reads much better now and it motivates the two studies nicely.

• Thank you for the positive feedback.

2\. I appreciate that the authors have provided a hypothesis regarding their predicted U-shaped curve describing the relationship between arousal, valence and dominance. It might be helpful to clarify exactly how they expect this to be demonstrated in the data from the present two studies. Looking at Figure 1, it seems like some of the results might not fit such a relationship -- this should be discussed later on in the text.

• Upon reflection, the U-shaped relationship was not the best way to word our hypothesis. Therefore, we have clarified our hypothesis regarding valence and arousal, and added an example for the reader (p. 8): "We hypothesised that label arousal level would also influence the valence and dominance ratings of faces consistent with the valence and dominance of the label. For example, we expected that if a high arousal label was low in valence, the valence judgement of the paired facial expression would be lowered."

3\. I'm not entirely sure the power analysis provided by the authors is correct. A post hoc analysis provides information about the achieved power, not about the sample size needed to achieve that power. Moreover, since they are using a within-subjects design (2 conditions x 8 emotions), there should be only one group of participants.

• We agree with the reviewer that post-hoc power analyses are controversial (e.g., <http://daniellakens.blogspot.com/2014/12/observed-power-and-what-to-do-if-your.html#:~:text=Observed%20power%20>(or%20post%2Dhoc,true%20difference%20to%20be%20found.) and have removed the power analysis from the Supplemental Materials. However, our original justification of sample size (that is, group sizes that are similar to those used in previous research) remains in the manuscript.

4\. In their response to point 10 in my previous review (R1), the authors seem to agree with my interpretation about integration and mention that the study is indeed about the integration of face and language cues, however, this isn't clear from their description in the introduction or anywhere else in the manuscript. In fact, the word integration is not at all mentioned in the text. I would encourage them to elaborate further on this point -- I think it will help them provide additional theoretical points of discussion later on in the text.

• As requested by this reviewer, we now make this point about "integration" clearer in the Introduction (p. 6) and the Discussion (p. 24). For example: "The current studies aim to investigate whether emotion word labels are integrated into judgments of emotion in facial expressions."

5\. Now that I've seen the example trial provided in the Supplementary Materials, I believe that the authors will need to acknowledge the potential carryover effects. What I mean by carryover effects here, is the possibility that participants use the ratings they have provided for one dimension (say valence) to inform their rating on another dimension (say arousal), whereas ideally both ratings should be solely based on the label/face information only.

• Although the pattern of results we found do not suggest carryover effects are driving our results, we now acknowledge this possibility in the discussion on pg. 25, stating "It is also possible that by rating the three dimensions at the same time, participants' responses were influenced by their ratings of the other dimensions -- future research might consider having participants rate each dimension in separate blocks".

6\. I understand what the authors' are trying to say in their response to point 21. I don't think I have misread the data in the appendix but rather misinterpreted the authors' explanation. They argue that participants were not influenced by the labels for those emotions but looking at the appendix it seems that when seeing the labels alone participants were clearly influenced by the labels. Therefore, it is not that participants were not influenced by the labels but rather that the labels might not have been taken into consideration when paired with a face image. If this is what the authors meant to say here, I\'d encourage them to make it clearer.

• As suggested, the wording of this sentence has been changed to read: "label information did not appear to be integrated into ratings of happy and embarrassed expressions". (p. 24)

7\. I'm still quite wary of the lack of differences between the face only and face+label conditions. I take the authors' point about the difference between a within- and a between-subjects design but there were quite a few participants in both groups. I suspect the effect is weaker and that is why it cannot be detected with a between-subjects design. I think the authors need to be more upfront about this finding -- I can see that they have mentioned it in the discussion but that is not enough to draw the reader's attention to this important point. I'd suggest either elaborating on this point in the discussion (rather than just briefly mentioning it as an idea for future research) or reporting this in the results section (the full analysis can still remain in the Supplementary materials but the main outcome should be mentioned in the main text).

• As requested, these findings are now reported in the Results sections of the main text (p. 14, p. 18).

8\. Throughout the analysis sections, the authors mention that the findings are consistent with the valence ratings for Labels Alone. It is not clear what this really means, especially when there are no statistical comparisons between these two conditions provided. Therefore, this seems rather speculative.

• To clarify, we meant that the direction of the effect was consistent with what would be expected based on the labels of ratings alone. For example, surprised face + high arousal "astounded" was rated as more negative, while proud face with high arousal "victorious" was rated as more positive. This consistent with the valence ratings for Labels Alone. For clarity, we have changed the wording to read: "These findings are in the same direction as the valence ratings for Labels Alone" (e.g., p. 19, 20, 22)

9\. I would challenge the authors' conclusions following Study 2 that there is a striking similarity between the results from Study 1 and 2 -- they might have to clarify that this is for arousal and dominance only.

• We have opted to remove this sentence from the manuscript (p. 20).

10\. Supplementary materials will need to be organised in a more efficient way -- I'd suggest assigning each separate section an appendix number/letter and referring to that section in the main text. It's not clear why appendix A is not included in the supplementary materials.

• As requested, we have reorganised the supplementary materials and assigned each section an Appendix number. We have also moved the table previously in Appendix A to the Supplemental Materials.

11\. My most major outstanding issue concerns the discussion. At the moment, it mostly reads like a summary of the results with a few very brief theoretical points being made. This was something mentioned by R3 as well and I think that's still true for the current version of the manuscript. I have already suggested some interesting theoretical points of discussion both in my first review and here (moreover, some of the results suggest that labels might have a stronger effect on dynamic faces (especially for valence) which contradicts some of the existing literature. This might also be a potential point for discussion). I understand the authors' point that speculating post hoc might be a poor research practice but simply summarising their results without much reference to the broader theoretical issues and the implications of their findings does not demonstrate the value of their work.

• We have broadened our discussion to highlight some of the theoretical points suggested by the reviewer -- particularly the influence of dynamic vs. static expressions. We hope this additional discussion better highlights our findings, without too much post hoc speculation.

12\. I also agree with Reviewer 3 that an additional study that allows for a more direct comparison between faces only, labels only and faces+labels would immensely strengthen the manuscript and its overall impact. It is a shame that the authors are unable to collect these data.

• We agree with this reviewer that it is unfortunate we are unable to collect additional data.

Sincerely,

Megan Barker, Ph.D. (on behalf of co-authors)

###### 

Submitted filename: Response to Reviewers.docx

###### 

Click here for additional data file.
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Dear Dr. Barker,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Peter A. Bos

Academic Editor
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Dear Dr. Barker:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.
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PLOS ONE Editorial Office Staff
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Dr. Peter A. Bos

Academic Editor
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